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Aryi Ether Substituted Imidazoquinolines 
Field of the Invention 

5 This invention relates to iznidazoquinoline compounds that have a 1-substituent 

that contains ether and axyl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulatory for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the l#-imidazo[4,5-c]quinoline ring system, Backman 
et aL, I Org. Chem. 15, 1278-1284 (1950) describes the synthesis of l-<6-methoxy-8- 
quinolinyl>2-metbyl- lif-imidazo [4,5-c]quinoline fin 1 possible use as an flint* ^iflfflnfll 

15 agent Subsequently, syntheses of various substituted LET-imidazo[4,5-c] quinolines were 
reported. For example, Jain et aL, I Med. Cheny 1 1, pp. 87-92 (1968), synthesized the 
compound l-[2<4-piperidyl)etfayl> as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem. Aba. 85, 94362 
(1976), have reported several 2<noimidazo[4>c]qumolines, and Berenyi et aL, i 

20 Heterocyclic Chem. 18, 1537-1540 (1981V have reported certain 2-oxoimidazor4.5- 
cjquinolines. 

Certain lJ-imidazo[4^-c]qumolin-4-fimines and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
25 4,698348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain 1H- 
imidazo[4,5-c] naphfhyridine-4-amines, lH-imidazo [4,5-c] pyridm-4-amines, and 1H- 
imidazo[4,5-c] qumolin-4-amines having an ether containing substituent at the 1 position 
30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 



1 



WO 02/46189 



PCT/US01/46581 



There is a continuing need for compounds that have die ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
aznine and tetrahydroixnidazo[4 t 5^]qumolme-4-amine compounds Oat have an ether 
containing substituent at the 1 position. The compounds ace described by Formulas (I), 
(II), (EI) and (IV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, R\ 9 and R are as defined herein for each class of compounds having 
Formulas (I), (D) t (HI) and (IV). 

IS The compounds of Formulas (I), (II), (EH), and (TV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the fmrmmft response when administered to animals. This makes die compounds 
usefiil in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in die immune response. 

20 The invention further provides pharmaceutical compositions containing the 

tmxnime response modifying compounds, and methods of inducing cytokine biosynthesis 
in an nmmal, treating a viral infoction in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (HI), or (IV) to the animal 
In addition, the invention provides methods of synthesizing the compounds of die 

25 invention and intermediates useful in die synthesis of these compounds. 
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Detailed Description nf the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds axe 
represented by Formulas CO, (H), (E), and (IV), as shown below. 
5 Trnid |> 7 r> q t " Ti f> 1f na compounds of die invention, which have ether and atyl or 

alkenyl functionality at the 1 -position axe represented by Formula (I): 




X is -CHR.3-, -CHRa-alkyl-, or-CHRa-alkenyls 
Ri is selected from the group consisting of. 

-alkenyl; 

-aryfc 

-lU-aiyi; 

Rj is selected from the group consisting of. 
-hydrogen; 
-alkyi; 
-alkenyl; 
-axyl; 

-heteroaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-attyl-Y- alkenyl; 
-alkyl- Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of 

-OH; 

-halogen; 

3 
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-C0-N(Rj)2; 
-CO-CMoaftyl; 
-CO-OCwoalkyl; 
5 -N 3 ; 

-aryl; 

-heteroaryl; 

-heterocyclyl; 

-CO-aryl; and 
10 -CO-heteroaryi; 

IU is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each Ifc is independently H or C wo alkyl; 
each Y is independently -O- or-S(0)<w-; 
IS n is 0 to 4; and 

each R present is independently selected from the group consisting of C mo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifhioromethyl; 
or a pharmaceutical!/ acceptable salt thereof. 



20 



The invention also provides ixnidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyi group. These compounds are represented by structural formula (II): 



X— 0 — (CH2)mo — C=C — Rjo 



25 (n) 

wherein X is -CHR3-, -CHRa-alkyl-, or-CHRa-aDcenyl-; 
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R10 is selected from the group consisting of. 
-H; 
-aDcyl; 

-alkenyl; and 
5 -atyl; 

Ra is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyl; 

10 -aiyi; 

-heteroaiyi; 

-heterocyclyl; 

-aDcyl-Y-alkyl; 

-aDcyl-Y- alkenyl; 
15 -alkyl-Y-aryl; and 

-aDcyl or alkeny 1 substituted by one or more substituents selected 

from the group consisting of 
-OH; 
-halogen; 

-CO-Cmo aDcyl; 
-COO-Cmo aDcyl; 
-Nj; ' 

25 -aiyl; 

-heteroaiyi; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

30 nis0to4; 

each Y is independently -O- or -S(0)<«-; 
each Ba is independently H or Cm 0 aDcyl; and 
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each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo alkoxy, hydroxy, halogen and triftooramethyi; 
s or a phaxmaceutically acceptable salt thereof 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aryl or alkenyl containing substituenl at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (JIT): 




10 wherein: 

X is -CHR3-, -CHRralkyl-, or-CHRralkenyl-; 
Ri is selected from the group consisting of: 
aryl; 

alkenyl; and 

15 Rr-ffltyU 

R2 is selected from the group consisting of: 



-alkyl; 
-alkenyl; 

20 -aiyi; 

-heleroaryl; 

-heterocyctyl; 

-alkyl- Y-alkyl; 

-attyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

-alkyl or alkenyl substituted by one or more substhuents selected 

from the group consisting oft 
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-OH; 
-halogen; 

5 -CO-Ci-ioalkyl; 

-CO-0-Ci.ioaIkyU 

-N 3 ; 

-aryl; 

-heteroaryl; 

10 -beterocyclyl; 

-CO-aryl; and 
-CO-hetcroaryl; 

R4 ia aDcyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 cachlbisindependenflyHorCi-toaayl; 

each Y is independently -O- or -£(0)<w-; 
nis0to4;and 

each R present is independently selected from the group consisting of C wo 
alkyl, C wo aflfcoxy, hydroxy, halogen and trifhiorometbyl; 
20 or a pharmaceutical acceptable salt thereof, 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoq^oline compounds thai have an ether containing substituenl at the 1- 
position, where the ether containm 11x680 
25 compounds are represented by structural formula (TV) : 
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NH 2 




X-O— (CH^mo — C=CRi 0 



(IV) 



10 



15. 



20 



X is -CHR3-, -CHR3-alkyl-, or-CHRa-altayls 
Rto is selected from the group consisting ofi 

-alkyl; 

-alkenyl; and 
-aryl; 

is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyU 

-heteroaiyl; 
-hetcrocyclyl; 
-alkyi-Y-alkyl; 
-alkyl-Y-aryl; 
-alkyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or mote substituents selected 
from the group consisting o£ 



-OH; 
-halogen; 

-CO-NOfcfe; 
-CO-Ci-io alkyl; 
-CO-0-C|.ioaDtyl; 
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-N 3 ; 
-aryl; 

-heteroaxyl; 
-heterocyclyl; 

5 -COaryl; and 

-CO-heteroaryl; 
each R3 is independently H or Cuioalkyi; 
each Y is independently -O- or- S(0)(w-; 
n is 0 to 4; and 

10 each R present is independently selected from the group consisting of Q«io 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

Preparation of fee Compounds 

IS Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R& X and n axe as defined above and Rn is alkyl substituted by an aryl group 
wherein the aryl group maybe unsubstituted or may be substituted or Rn is substituted 
aryl with the proviso that ifRn is substituted aryl at least one substitaent is a strong 
election withdrawing group located ortho or pan to the ether bond. 

20 Reaction Scheme I 




X XI XII R„ 

In Reaction Scheme I a 4«*anino-lff-imidaz^ 1-yl alcohol of 

Formula X is alkylated with a halide of Formula XI to provide a l#-inridazo[4,5- 
c]q^olm~4-amme of Formula XH which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfonnamide to form an aBoraride. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if 
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desired The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No* 4,689,338 and Gerster et aL, U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides etal., U.S. PatentNo. 5,395,937; and Gerster et aL,U.S. PatentNo. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme n 
where R, R* Rti, Xandn are as defined above. 

In step (1) of Reaction Scheme II a l£T-imidazo[4,5^]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XTV. The alcohol of Formula Xm is reacted with 

sodium hydride in a suitable solvent such as N^-dimethylformamide or tetrahydrofbran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimetixylarmnonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XH are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. PatentNo. 5,605,899 and Gerster, U.S. Patent 
No, 5,175,296. 

25 In step (2) of Reaction Scheme II a Lff-imidazo [4,5^]quinolin- 1 -yl ether of 

Formula XIV is oxidized to provide a Lff-imidazo[4 f 5-c]qpmoline--5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3-chloroperoxybenzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lH-imidazo[4,5-c]quinoline-5N-oxide of 

Formula XV is animated to provide a l/f-inridazo[4,5^]quinolin-4-amine of Formula XII 
which is a subgenus of Formula! Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and then (ii) reacting the product with an animating agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include aUcyl- or arylsulfbnyl chlorides (e.g., benezenesulfbnyl 
chloride, methanesulfbnyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 

5 are preferred Pora-toluenesulfonyl chloride is most preferred. Fart (ii) of step (3) 

involves reacting the product of part (p with an excess of an aminating agent Suitable 
aminating agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 

1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichlaromethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (I) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (ii) hydrolyzing the resulting product Part (!) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
caibonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloranethane. Part(u) 

involves hydrolysis of the product from part (I). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aBcoxide. The product or a pharmaceutical acceptable salt thereof can be isolated using 
25 conventional methods. 
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Reaction Scheme II 




5 Compounds of Formula I wherein R, R& X and n are as defined above and Ri is an 

optionally substituted phenyl can be prepared according to Reaction Scheme IE where m 
is 0 to 3 and each R' is independently selected from the group consisting of alky 1, alkoxy, 
attylthio, haloaBcyi, haloaDcoxy , haloalkylthio, halogen, nhro, mercapto, cyano, carboxy, 
fbrmyl, aryl, aiyloxy, arylthio, arylalkoxy, aiylaDcyltMo, heteroaryl, heteroaryloxy, 

10 heteroarylthio, heteroaiylalkoxy, heteroarylalkylthio, amino, alkyiamino, dialkyiamino, 
heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarfaonyl, arylcarbonyl, 
alkoxycarbonyU haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, 
aryloxycarbonyl, aflcanoyloxy, alkanoylthio, alfanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme III a 4-ammo-Lff-imida^ alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a Lff-imidazo[4,5- 
c]quinolin-4-amrne of Formula XVII which is a subgenus of Formula I. Preferably, a 
solution of a compound of F ormula X and the phenol in a suitable solvent such as N,N- 
ftmethylfonnaniide is treated with diethyl azodicarboxylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceuticaUy acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme HI 





Compounds of the invention can also to prepared according to Reaction Scheme 
IV where R^RiuX and n arc as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a l#-imidazo[4,5- 
c]qirinolm-l-yl alcohol of Formula XIII is protected with a benzyl poop. The alcohol of 
10 Formula XIII is reacted wiftt sodium hydride in a suitable solvent such asN,N- 

dimctfaylfcnnanrido to form an alkoride. The alkoxide is flioi alkylated with bemyl 
bromide to provide a compound of Formula XVIIL The reaction can be carried out at 



In step (2) of Reaction Scheme IV a compound of Formula XVm is oxidized using 
15 the me&od of step (2) of Reaction Scheme II to provide a lH-imidazo[4^^]quinoline- 
5N-oxide of Formula XDC 

Jn step (3) ofReaction Scheme IV a lJ7-imidazo[4^]c[umoline-5N^de of 
Formula XDC is chlorinated to provide a 4^Uoro-lif-imidazo[4^]quinoHne of Formula 
XX Preferably a solution of a compound of Formula XK in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) ofReaction Scheme IV a 4^on>-lif-imidaz»[4,5^]qumo^ of 
Formula XX is reacted with phenol to provide a 4^henoxy-l^imidazo[4^^]ciumoline of 
Formula XXL The phenol is reacted wflh sodium hydride in a suitable solvent such as 
digiyme to form a phenoxide. The phenoxide is flien reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) ofReaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4i)heiioxy-li!Mmi^ 
alcohol of Formula XXIL The reaction is preferably carried out by adding triflic acid in a 

13 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-lif^dazo[4 t 5-c]qtrinolin-l-yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Rn to provide a 4-phenoxy-LfiT- 

5 imidazo[4,5-c]quinolin-l-yl ether of Formula XXBDL The aBcoxide of a compound of 
Formula XXH is formed by adding the alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in fee presence of a phase 
transfer catalyst such as benzyltrimethlammomum chloride. The aBcoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy-lH-imidazo[4^]quinolin-l-yl 

ether of Formula XXE is aminated to provide a lJ?-imidazo[4,5^]qumolin-4-amine of 
Formula XQ which is a subgenus of Formula L The reaction can be carried out by 
c om b inin g a compound of Formula XXm with ammonium acetate and heating die 
resulting mixture at -1 50°C The product or a pharmaceutical^ acceptable salt thereof can 

15 be isolated using conventional methods. 
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Reaction Scheme IV 




5 TetrahydronriidaToqQTnolfnea of the invention can be prepared according to 

Reaction Scheme V where R,Ri,Rn,X and n areas defined above. 

In Reaction Scheme V a 4-amino^,7,8 > ^tetrabydro-^ - 
yl alcohol of Fonnula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8^- 
tetrahydro-lfMxnidazo[^ of Formula XXV which is a subgenus of 

15 
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Formula EL The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-niiinc%lfonnamide to form an alkoxide. The alkoxide is then 
combined with the halide. The reaction can bo earned out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Many tetrahydro-liWnri^ of Formula XXIV are known, see 

for example, Nikolaides et aL, U JS. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1 ; the 
disclosures of which are incorporated by reference herein. 



Reaction Scheme V 




XXIV XI XXV R„ 

Compounds of the invention can also be prepared according to Reaction Scheme 
VI where R, Ri t Ra, X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4^oroO-nitroqumoline of Formula XXVI is 
reacted with an amine of Formula Ri-O-X-NHj to provide a 3-mtroquinolnh4-amine of 
Formula XXVIL The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3 -nitroqumolin-4-amine of Formula XXVH is 
reduced to provide a quinoline-3,4-diamine of Formula XXVIIL Preferably, the reduction 
is carried out using a conventional hetero geneous hydro genation catalyst such as platinum 
on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropjd alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a qumoline-3,4-diamme of Fonnula XXVffl is 
reacted with a carboxylic acid or an equivalent thereof to provide a ltf-hnidazo[4,5- 
c]qumoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1-diaIkaxyalkyl alkanoates. The carboxyUc acid or equivalent is selected such that 
5 it will provide the desired Ra substituent in a compound of Formula XXTX. For 'example, 
triethyl ormofonnate will provide a compound where Ra is hydrogen and triethyl 
orthoacetate will provide a compound where Ra is methyL The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol ox water formed as a byproduct of the reaction. 
10 Optionally a catalyst such as pyridine hydrochloride can he included. 

Alternatively, step (3) can be carried out by CO reacting the diamine of Fonnula 
XXVm with an acyl halide of Formula RaC(0)Cl and men (ii) cyclizing. In part (i) die 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitale, 
pyridine or dicMoromefoane. The reaction can be carried out at ambient temperature, hi 
15 part (u) the product of part (0 is heated in an alcoholic solvent in me presence of a base. 
Preferably the product of part (i) is refhnced in ethanol in the presence of an excess of 
trietfaylamine or heated with methanolic ammonia. Alternatively, if step ©has been run 
in pyridine, step (if) can be carried out by heating the reatmon mixture after analysis 
indicates mat step (i) is complete. 
20 Instep (4) of Reaction Scheme VI a W-imidazo[4,5^]aumoline of Formula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a IH- 
imida2»[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lif-imidazo[4,5^]qumolme-5N-oxide of 
Formula XXX is aminaten using the method of step (3) of Reaction Scheme E to provide a 
25 lH-imidazo[4^]quinolin-4-annM of Formula L 
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5 Compounds of the invention can lie prepared according to Reaction Scheme VII 

where R, Ra, X and n are as defined above and Ru is an eryi group which may be 
unsubstxtuted or substituted as defined above. 

In step (1) of Reaction Scheme VII a Lff-imidazo[4^]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XXXI to provide a lif-imidazo[4,5- 

10 cjquinolin-l-yl ether of Formula XXXIL The compound of Formula Xm and fee halide 
of Formula XXXI axe combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylammonhnn chloride. The reaction can be run at ambient 
temperature. 

IS In step (2) of Reaction Scheme VH a Lff-imidazo[4^]quinoliiie of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a UT- 
imida2o[4^]quinoline-5N-oxide of Formula XXXIIL 

In step (3) of Reaction Scheme VII a lff-imidazo[4,5-c]quinoline-5N-oxide of 
Formula XXXm is reacted with trichloroacetyi isocyanate to provide a lff-imida2o[4,5- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXIV. Preferably die isocyanate is added 



18 



WO 02/46189 



PCTAIS01/46581 



in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichlorometbane. 

In step (4) of Reaction Scheme VII a l^-imida2»[4 f 5^]quinolin-4-yl 
trichloroacetamide of Foxmula XXXIV is hydrolyzed to provide a lH-imidazo[4,5- 

5 c]quinolin-4-ammc of Fonnula XXXV which is a subgenus of Foxmula IL The hydrolysis 
can be earned out by conventional methods, preferably by treating a solution of a 
compound of Fonnula XXXIV in methanol with sodium mcthoxide. 

In step (5) of Reaction Scheme VII lfl-imida2o[4,5^]quiiioHn4-amine of 
Fonnula XXXV is coupled wife a halide of fonnula Hal-Ru using a transition metal 

10 catalyst to provide a l^-imidazo[4 > 5^]quinoliih4-«xnam of Formula XXXVI which is a 
subgenus of Fonnula DL Preferably a compound of Formula XXXV is combined with fee 
halide in fee presence of copper Q) iodide, dichlorobis(tripheny^ 
and excess triethylamine in a suitable solvent such as N»N-dimethylfbmiflmide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 

1 5 The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VH 




Compounds of the invention can be prepared according to Reaction Scheme VIE 
where R, Ra, Ru, X and n are as defined above and BOC is /erf-bntoxycarbonyl. 



20 



WO 02/46189 



PCT/US01/46581 



In step (1) of Reaction Scheme VHI the amino group of a Lff-imidazo[4,5- 
c]qumolin-4-amine of Formula XXXV is protected with two terf-butoxycaibonyl groups. 
A compound of Formula XXXV is combined with di-tert-butyl dicarbonate in a suitable 
solvent such as N,NKimietfaylfbttnamide in the presence of 4^dimethy lamino)pyridine 

5 and triethylamme. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme Vm a protected lif-imidazo[4,5-c]quinolin-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-Ru using a transition 
metal catalyst to provide a protected Uf-imidazo[4,5^]quinolin-4-amine of Formula 
XXXVm. Preferably a compound of Formula XXXVII is combined with the halide in the 

10 presence of copper (I) iodide, dicMcnx>bis(triphenylpho and excess 

triefhylamine in a suitable solvent such as N^N-dimethylfbrmamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a li?-imidazo[4,5^]qumolin-4-amine of 

15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVm is treated with trifluoroacetic acid in a suitable solvent such as dichloromethane . 
The reaction can be run at ambient temperature or at a reduced temperature (0°C) . The 
product or a pharmaceutic ally acceptable salt thereof can be isolated using conventional 
methods. 

20 In step (4) of Reaction Scheme VHI the alkyne bond of a protected IX- 

imida2o[4,5-c]quinolm4-amine of Formula XXXVm is reduced to provide a protected 
l/f-inudazo[4^]qumoHn-4-amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme Vm the protecting groups of a compound of 
Formula XXXDC are removed in the same manner as in step (3) to provide a lif- 
imidazo[4>c]qumolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 

30 methods. 
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Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R, Rj, Ria>» X and n are as defined above and CBZ is benzyloxycarbonyL 
In step (1) of Reaction Scheme DC the amino group of a Lff-imidazo[4,5- 
c]qirinolm-4-amine of Formula XXXV is protected with benzyloxycarbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
suchasN^^imethylfimnamide. The reaction can be carried out at ambient temperature 
10 or with mild heating (40°C). 

In step (2) of Reaction Scheme IX a protected lif-imidazo[4,5<]quinolin^amine 
of Formula XII is coupled with a halide of formula Hal-R u using a transition metal 
catalyst to provide a protected l/^imidazo[4 t 5^]quinolin-4-amme of Formula XLDL 
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Preferably a compound of Formula XII is combined with the halide in the presence of 
copper (I) iodide, dicblorobis(triphenylphosp and excess triethylamine 

in a suitable solvent such as N,N-dimcthylfonrmmide or acetomtrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 
5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a lff-inudazo[4^^]quinolin-4-axnine of Formula XXXVI which is a subgenus 
of Formula IL Preferably a compound of Formula XLII is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
10 conventional methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XT IT are removed by hydro genotysis and the alkyne bond is reduced to provide a 
li^irmdazot4,5^]quinolmr4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydro genolysis/reduction is carried out using palladium hydroxide on 
15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, R^, X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4^cMoro-3^troquinoline of Formula XLEI 
is reacted with an amine of Formula Ri-O-X-NHa to provide a 2^hloro-3-nitroquinolin-4- 
amine of Formula XLIV. The reaction can be carried out by adding the amine to a 
1 0 solution of a compound of Formula XT JIT in a suitable solvent such as chloroform or 

dichloromethane and optionally heating. Many quinolines of Formula XLE are known or 
can be prepared using known synthetic methods (see for example, Andre et aL, U.S. Patent 
No. 4,988,815 and references cited therein). 
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In step (2) of Reaction Scheme X a 2^Uoro-3-nitroquinoIin-4-amiM of Formula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
cMoroquinoline-3,4-diamine of Formula XLV. 

bx step (3) of Reaction Scheme X a 2^Moroqaxinolme-3,4-Kiiamine of Formula 
5 XLV is cyclized using the method of step (3) in Reaction Scheme VI to provide a 4- 
cMoro-lJf-mddazo[4^]qumolioe of Formula XLVL 

In step (4) of Reaction Scheme X a 4<Hon>-LH'-iinidazo[4 > 5-c]qumoline of 
Formula XLVI is aminp^ to provide a li?-imidazo[4^]qirinolm-4-amine of Formula L 
The reaction is carried out by heating (e.g.,125-175°C) a compound of Formula XLVI 
10 under pressure in a sealed reactor in the presence of a solution of ammonia in an aDcanol. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Reaction Scheme X 

15 




Compounds of the invention, can be prepared according to Reaction Scheme XI 
where R, R u R* X and n are as defined above. 
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In Reaction Scheme XI a lff-imidazo [4,5-c] quinolin-4.aniine of Formula XLVII is 
alkylated with a halide of Formula XLVm to provide a lff-iiiudaM^^^quinoliii^ 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N^iimethylfbnnamidc. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylation occurs at both the Nl and the N3 nitrogens; however, the desired 1-isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and re crystallization. 

Many lif-imidazo[4,5^]quinolin-4-amiiLes of Formula XLVII axe known; others 

10 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



15 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, Ri Ra,X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-mtrotetrazolo[l,5^]qumolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5<hIoro-4-nitrotetrazoIo[l ,5-aJquinoIme of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfbrmamide. 4-Nitrotetrazolo[l ,5-a]quinolia-5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5^hloro^mtrotetra2»lo[l,5^]quinoline of 
Formula L is reacted with an amine of Formula Rj -O-X-NH2 to provide a 4- 

26 < 
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nitrotetrazolo[ 1 ,5-a]quinolin-5-amine of Fonnula IX The reaction can be carried out by 
adding the amine to a solution of a compound of Fonnula L in a suitable solvent such as 
dichloiomethane in the presence of trietbylamine. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l £-a]qumolin-5-amine of 
5 Fonnula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetn^lo[l f 5^]qraolin^ > 5-diainine of Formula LIL 

In step (4 ) of Reaction Scheme XII a teta2olo[l^]quinolu^,5-diainine of 
Fonnula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6ff-imidazo[4,5^]tetrazolo[l ^^]qumoIine of Formula LEOL 
10 In step (5) of Reaction Scheme XII a 6ff-imidazo[4,5^]tet^ 

of Formula LIU is reduced to provide a Lff-imida2o[4,5-c]qumolin- 4-amine of Fonnula L 
Step (5) involves (i) reacting a compound of Formula HE with trfphenylphosphine and 
then(ii)hydroly2dng. Part® can be carried out by combining a compound of Formula 
t.ttt with trfphenylphosphine in a suitable solvent such as 1^-dichlorobenzene and 
15 heating Part (ii) involves hydrolysis oftiie product from part (f). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Compounds of the invention can be prepared according to Reaction Scheme Xm 
where R, R2, Ru» X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a l^-imidazo[4,5-c]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-Rg using the method of stop (5) 
in Reaction Scheme VII to provide a Lff-imidazo [4,5-c]qumoIm- 1 -yl ether of Formula 
LEV, 

In step (2) of Reaction Scheme Xm a Lff-imidazo[4,5-c]quinolin-l-yl ether of 
IS Formula IJV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
liAimida2o[4^]quinoIine-5N-Kmde of Formula LV. 

In step (3) of Reaction Scheme XEI a lif-irmdazo[4,5^]quinoliiie-5N-oxide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
yr-imidazo[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XM 



XXXII 




XXXVI 



Compounds of the invention can be prepared according to Reaction Scheme XIV 
5 where R, Ra, R12, X and n axe as defined above. 

In step (1) of Reaction Scheme XIV the alkyne bond of a l#-imidazo[4,5- 
. c]quinolin-l-yl ether of Formula LTV is reduced using the method of step (4) of Reaction 
Scheme VIE to provide a U^imidazo^.S^qumolin-l-yl ether of Formula LVL 

In step (2) of Reaction Scheme XIV a lH-imidazo[4,5-c]quiiiolin-l -yl ether of 
10 Formula LVI is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l/y-imidazo[4^^]quinoline-5N-oxide of Formula LVH 

In step (3) of Reaction Scheme XIV a lJ7-imidazo[4,5^]quinoline-5N-K5xide of 
Formula LVII is animated using the method of step (3) in Reaction Scheme II to provide a 
lH-imidazo[4,5^]quinolm-4-aniiM of Formula XL which is a subgenus of Formula L The 
1 5 product or a pharmaceutic ally acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




(2) fs? 




(3) 




10 



15 



Tetrahydroimidazoquinolines of the invention can be prepared according to 
Reaction Scheme XV where R, R2, Rn> Xandn are as defined above. 

In step (1) of Reaction Scheme XV a 4-amino^7,8,9-tetn^d^^ 
c]quinolin-l-yl alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Fannula HalKCHOi-io-CH^H to provide a 6,7,8,9- 
tetrahydro-lif-imidazo[4,5H:]qum LVm which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tetrahydro-Lff-imidazo[4> 
c]qumolixHt-amine of Formula LVm is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R u to provide a 6, 7,8^-tetrahydro-Lff- 
imida2o[4^]quinolin-^amine of Formula UK which is a subgenus of Formula IV. The 
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product ot a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, Ri , R& X and n axe as defined above . 
10 In step (1) of Reaction Scheme XVI a 2,4-dihydroxy-3-nitn>-6,7 > 8^- 

tetrayhydroquinoKne ofFonnnla LX is chlorinated to provide a 2,4^cUanco-3-nitro- 
6,7,8,9-tetrayhydroqumolme of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound ofFonnnla LX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 
15 are known or can be prepared using known synflietic methods (see for example Nikolaides 
et al, . U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4^d3loro-3-nitro-6,7 > 8,9- 
tetxayhydroquinoline of Formula LXI is reacted with an amine ofFonnnla R1-O-X-NH2 to 
provide a 2^oro-3-nitro^,7 t 8£-t^^ of Formula IXIL The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N,N-^ime%lfonnamide and heating (55-65°C). 

In step (3) of Reaction Scheme XVI a 2^oro-3-mtro^,7,8 1 9-tetrahy(iroqainolin- 
4-amine of Formula LXDL is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phenoxy-3-mtio^J,8 > 9-tetrahydroqui^ of Formula 

25 LXIIL 
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in step (4) of Reaction Scheme XVI a 2-phenoxy-3-nitio-6 > 7 l 8 l 9- 
tetrahy<froquinolin-4-amine of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8 ^-tetrahydroqmnolin-3 ,4-diamine of 
FormuIaLXTV. 

5 In step (5) of Reaction Scheme XVI a 2^h€noxy^J,8 t 9^etrahydro^ 

diamine ofFormuIa LXTV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4^henoxy^,7,8,94etrahydro-l^ of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4^henoxy^ J.g^tetrahydro- 1H- 
mudazo[4,5-c]quinoIiiifi of Formula LXV is animated using the method of step (7) of 

10 Reaction Scheme IV to provide a 6J,8,94Btrahydn>-l#-M 
of Formula IE. 
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Reaction Scheme XVI 




5 

The invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (I), (II), (III), and (TV). These intermediate 
compounds have the structural Formulas (V) - (IX), described in more detail below. 
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One class of intermediate compounds has formula (V): 

-N 

(V) 

wherein ' X is -CHR3-, -CHRj-aDcyl-, or-CHR 3 -aIkcnyl-; 
S Ri is selected from the group consisting of: 

-axyl; 
^aDcenyl; 
-Rr-exyl; and 
^CH&.ior-CsC-Rio ; 
10 R2 is selected from the group consisting of: 

-hydrogen; 
-alkyl; 
-aDcenyl; 
-aiyl; 

15 -heteroaryl; 

-hetero cyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aiyl; and 

20 - alkyl or alkenyl substituted by one or more substhuents selected 

from the group consisting ofi 
-OH; 
-halogen; 

25 -CO-N(R3)i 

-CO-Cwo alkyl; 
-CO-O-Cuo alkyl; 
-N 3 ; 
-aiyl; 
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-heteroaryl; 
-heterocyclyl; 

-CO-aiyl; and ^ 
-CO-heteroaiyl; 

5 R< is alkyl oraflccnyl, which may be intemipted by one ox more 

-O- groups; 

each Ksia independently Hot Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, aOcenyl and axyl; 
each Y is independently -O- or-S(0)<ws 
10 nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluorometbyl; 
or a phannaceutically acceptable salt thereof. 

IS Another class of intermediates are fmi^flynq»ifnf\ifq^4-phfTiCTy compounds of 

formula (VI): 




20 wherein X is -CHR3-, -CHRralkyI-, or-CHR3-*Hcenyl-; 

Rj is selected ftom the group consisting o£ 
-aryl; 
-alkenyl; 
-R4-aryl; and 

25 ■KCH 2 )M<r<>CR w ; 

Ri is selected from the group consisting o£ 
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-hydrogen; 
-alkyi; 

-aDcenyi; N 
-atyU 

5 -heteioaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
alkyl-Y- alkenyl; 
a&yl-Y-aiyl; and 

10 - alkyi or alkenyl substituted by one or more substituents selected 

from the group consisting o£ 
-OH; 
-halogen; 
-N(Ra)z; 

15 -CO-N(Ra)i; 

-CO-Cmo alliyl; 

-CO-O-CMoaOyl; 

-N 3 ; 

-aiyl; 

20 -heteioaiyl; 

-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaxyl; 

S4 is alkyi or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each R3 is independently H or C M0 alkyi; 

Rio is selected from the group consisting of H, alkyi, alkenyl and aryl; 

each Y is independently -O- or -S(0>w-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cmo 

alkyi, Ci-to aDcoxy, hydroxy, halogen and trifluoiumcthyl; 
or a pharmaceutical^ acceptable salt thereof 
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Another class of intermediate compounds are the imidazoquinoline-N-oxide 
compounds of formula (VII): \ 




wherein X is -CHRj-, -CHRralkyK or-CHR 3 -aIkenyls 
Ri is selected from the group consisting o£ 
-aryl; 

10 -aHcenyl; 

-Rr-aryl; and 

x ^CHOm<H>C-Rio; 

R4 is alkyl or aHcenyl, both 0 f which may be interrupted by one or more 
-O- groups; 

IS each K3 is independently H or Cm 0 aDcyl; 

R 10 is selected ficom the group consisting of H, alkyl, alkenyl and aryl; 
nis0to4;and 

each R present is independently selected from the group consisting of Q. 
aDcyl Cmo alkoxy, hydroxy, halogen and triftooromethyl; 
20 or a phannaceutically acceptable salt thereof 
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An additional class of intermediate compounds has the formula QUE): 



\ 



N— (COORfe 




(vm) 



wherein X is -CHR3-, -CHRa-alkyi-, or-OSRs-alkenyl-; 
Ri is selected from the group consisting o£ 
-aiyl; 

10 -altenyl; 

-Rr-axyl; and 

«KCHi) wo -CsC-Rio; 
Rj is selected from the group consisting of: 

-hydrogen; 
15 -alkyl; 

-aBcenyl; 

-aiyl; 

-heteroaryl; 
-heterocyclyl; 

20 -alkyl-Y-aftyl; 

-alkyl-Y-alkenyl; 
-alkyl-Y-axyl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting ofi 
25 -OH; 

-halogen; 
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-CO-N^k 
-CO-Ci-io alkyl; 
-CO-O-Ct.io alkyl; 
-N 3 ; 

5 -axyl; 

-hcteroaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaxyl; 

10 R4 is alkyl or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aryl; 
each Y is independently -O- or -S(0)q^-; 
15 nis0to4; 

each R present is independently selected from the group consisting of Cj.io 

alkyl, Ci-10 alkoxy, hydroxy, halogen and trifluoromethyl; and 

R 7 is tert-butyl or benzyl; 

or a phannaceutically acceptable salt thereof. 



20 



A further class of intermediates are imidazoquinoline-4-cliloro compounds of the 
formula (EX) 




(K) 

wherein: X is -CHR3-, -CHR^-alkyl-, or -CHR3-alkenyl-; 
Ri is selected from the group consisting of. 
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myl; 
alkenyl; 

R^-aryl; and s 

^ is selected from the group con si stin g o£ 

-hydrogen; 
-alkyl; 
-alkenyl; 

-axyi; 

10 -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aiyl; and 

15 -alkyl or alkenyl substituted by one or mote substituents selected 

from the group consisting ofj 
-OH; 
-halogen; 

20 -CO-NCRsfc; 

-CO-C wq alkyl; 
-CO-O-Ci-io alkyl; 
-N 3 ; 
-aryl; 

25 -heteroaiyl; 

-heterocyclyl; 
-CO-axyl;and 
-CO-hcteroaiyl; 
H4 is aDqyl or alkenyl, whiA 
30 -0- groups; 

each B3 is independently H or C mo alkyl; 
each Y is independently -0-.or-S(0)o4-; 

40 
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n is 0 to 4; and 

each R present is independently selected from the group consisting of C mo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 

5 

As used herein, the terms *alkyl n , "alkenyl" and the prefix M alk- M are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropyhnethyl, cyclopentyl, cyclohexyl, cyclopropyhnethyl, and adamantyL 

In adrifri™\ the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substitucnts are selected from the group 

IS consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclylalkyl. 

The term "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinatfid groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chlorometfayl, 
20 trifluoromethyl, and the like. 

The tern M aiyl M as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphfhyl, biphenyl, fluorenyl and indenyl. The 
term "heteroaryP' includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl, 
25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyi, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzaxazolyl, 
pyrimidinyi, benzhnidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isothiazolyl, purinyl, quinazolinyl, and so on. 

"Heterocyclyl" includes non-aromatic rings or ring systems that contain at least 
30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, tiriazolidinyl, imidazolidinyl, isothiazolidinyl, and die like. 

The axyl, heteroaxyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alky 1, 

5 alkoxy, alkylthio, haloalkyl, haloaBcoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caiboxy, fennji aryl, aryloxy, atylthio, arylalkoxy, aiylalkylflrio, heteroatyi, 
hetcroaryloxy, heteroaiylthio, heteroarylalkoxy, hetexoaxylalkyltfaio, amino, alkylamino, 
dialkyiamino, heterocyclyl, heterocycloaHcyl, alkylcarbonyl, alkenylcaibonyl, 
alkoxy caibonyl, haloalkylcaibonyl, baloalkoxycaibonyl, alkylthiocaibonyl, aiylcarbonyl, 

10 heteroarylcarbonyl, aryloxycaibonyi, heteroaryloxycarbonyl, aryKhiocarbonyl, 

heteroarylthiocaibonyl, alkanoyioxy, alkanoylftrio, aflcanoylanrino, aroylaxy, aroyKhio, 
arpylamino, aDcylaminosulfonyl, alkyisulfonyl, azylsulfonyl, heteroaiylsulfonyl, 
alkylcarbonylamino, alkenylcaAonylamino, arylcaxbonylamino, aiylalkylcaibcmylamino, 
heteroarylcaibonylapiino, heteroaiylalkylcaibonylamino, alkylsulfbnylammo, 

IS alkenylsulfbnylamino, aiylsulfanylamino, axylalkylsulfonylamino, 

heteroarylsulfonylamino, heteoarylalkylsulfonylammo, alkylammocarbonylamino, 
alkenylaminocarbonylannno, arylaminocaibonykmino, arylalkylaminocarbonylamino, 
heteroaiylaminocarbonylamino, heteroarylalkylaimnocaibonylai^ and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", thai those groups can also be substituted by one or more of die above 
enumerated substituents. 

Certain substituents are generally preferred For example, Ri-aryl is a preferred Rj 
group and pr e fer red Rio groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e.,n is 0). Preferred Ra 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyi, n-butyl, sec-butyl, isobutyi, and cyclopropylmethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, nitrite, nitro, caiboxy, methoxy, metfaylthio, 
trifluorometfayl, and trifluoromethoxy. One or more of these preferred substituents, if 

30 present, can be present in the compounds of die invention in any combination* 
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The invention is inclusive of the compounds described herein in any of their 
pharmacenticaUy acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like, fo particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

ffl, w ..~^ repositions and Biological Activity 

Phfltmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described ahove in combination with a 
10 pharmaceuticaHy acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/* antiviral activity. Although the exact amount of active conmmmd used in a 
pharmaceutical composition of foe invention wffl vary according to fecto^ those 
15 of skfll in toe art, such as the physical and chemical nature of the compound, the nature of 
too carrier, and toe intended dosing mgimen, it is anticipated that the cornpositions of the 
invention wfll contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about SOmg^g, preferably about lOug/kgto about 5mg/kg, of foe compound to the 
subject Any of foe conventional dosage femns n*y be used, such as tablets, loxenges, 
20 pamnteralfbnnulations, syrups, creams, ointments, aerosol formulations, transdermal 



The compounds or me mvenu«u «u.be admmisteted as foe smgle foempeutic 
agertmfoetreatme^regh^ 

combination wifo o« another or wifo ofoer active agents, tocluding additional irnmune 

25 TB ncKmmm*ui&^*&*^* 0 ' . . 

The compounds of foe mventicm Imve been shown to mduce the producton of 

e^tam cytokines in experiments performed according to the tests set forth below. These 
results indicate that foe compounds are useful as immune response modifiers that can 
a^thennrnu* 
30 treatment of a variety of disorders. 

Cytokines whose pmduction may be induced by foe administration of compounds 

ac^tothetavention i^^****^^^"** 
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factor-a (TNF-a) as well as certain interleukins (JL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-ct, TNF-a, IL- 1 , EL-6, IL-10and 
EL- 12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 

' 5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal 

Certain compounds of the invention have been found to preferentially induce the 
expression of EFN-a in a population of hematopoietic cells such as FBMCs (peripheral 

1 0 blood mononuclear cells) containing pDCZ cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

IS compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B -lymphocytes. 

Compounds of the invention also have an effect an the acquired tnmrana response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-y 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines DL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-<x and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immunomodulatmg activity 
suggests that compounds of the invention axe useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type H; molhiscum contagiosum; 

5 variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; in trae pith elial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HFV) and associated neoplasias; fimgal diseases, e.g. Candida, aspergillus, 
and ciyptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 

10 leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, eg. Pneumocystis caxnii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 

IS include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In add iti on, these compounds could enhance or stimulate the 
heaKng of wounds, including chronic wounds. The compounds may be useful for treating 

20 the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or mare cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-a, 

25 TNF-a, IL-1, EL-6, Or 10 and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about SO mg/kg, preferably about 1 0 fig/kg to 
about S mg/kg. 

The invention also provides a method of treating a viral infection in an animal and 
30 a method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or mors of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 fig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expe cted to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the Mowing examples, which axe provided 

10 for illustration only and are not intended to be limiting in any way. 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
15 methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LG-AFd/MS and the appropriate fractions were 
combined and lyophllized to provide die trifhioioacetate salt of the desired compound. 
MethodA 

Column: column Microsoib C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 ml/mia ; gradient elution from 2-95% B in 25 mm., hold at 95% B for S 
min , where A=0.1 % trifluoroacetic acid/water and B«0.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 nm for triggering fraction collection. 
Method B 

Column: Fhenomenex Capcefl PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mLtaixL; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 

l-[2^2-Propynyloxy)e^ 




Part A 

5 2^1iWnridaz»[4,5-c]qu^^ (28.5 g, 0.133 mol) was added in 

portions oyer a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
benzyltrimethylammonium chloride (2.46 & 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dicMoromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1i7-imida2o[4,5-c]quinolin-l- 
15 yQefeyl (2-propynyl) ether as a yellow crystalline solid, m.p. I24-126°C. 

Analysis. Calculated for C1SH13N3O: %C, 71.70; %H, 521; %N, 16.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

*H NMR (300 MHz, DMSO) 8 9.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J = 5.1Hz,2H), 
20 3.35(t,J»2JlHz,lH) 

HRMS(ESI) Calculated for CisHmNsO (MH*) 252.1 137, found 252.1 141 
PartB 

2^1ff-Imidazo[4^^]qumolitt.l-yI)eflvl (2-propynyI) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated that some starting material was 
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stHI present so more 3-chloropcroxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material* The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromethane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-p^-propynyloxy)ethyq-l^^ 
oxide as a yellow ofl. 

HRMS(ES1) Calculated for C1SH14N3O2 (MH^ 268.1086, found 268.1098 
PartC 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.S g, i22 mmol) was 

added dropwise to a mixture of l-[2-(2-pioi^lQxy)e%^ 

SN-oxide (18 J g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material More trichloroacetyl 

isocyanate (4 5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-{2- 
propynyloxy)ethyl]-l£f<mi^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of l-[2-(2-propynyloxy)ethyi]- Lff-imidazo [4,5-c]quinolm- 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C15H14N4O (HaO)y 4 : %C, 6653; %H, 5.40; %N, 20.69. Found: 
30 %Q 6633; %H, 5.18; %N, 21.12 

'HNMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J - 7.8 Hz, 1 H), 7.62 (br d, J - 
83 Hz,lH), 7.44(brt,J«7.6Hz,l H),7.24(br^ J«7.5Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J - 5.4 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.93 (t, J » 5 .1 Hz, 2 H), 3.38 (t, J=2,4Hz, 1 
H) 

HRMS(ESI) Calculated for Ci3H w N40 (MH*) 267.1246, found 267.1253 

5 Example 2 

2-{3-[2^4-Ainnio-Ur-iirddaro 




Part A 

' Under a nitrogen atmosphere l-[2-(2-propynyloxy)cthyI]- LEMmidazo [4,5- 
10 c]qtrinolin-4-amine (16 g, 60.1 mmol), di-terf-butyl dicaibonate (32.7 g, 150 mmol), 
triethylaminc (21 mL, 150 mol), N^-dimethylformamide (150 mL) and 4- 
(dimeftylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained. The solution was heated for an additional hew The solution was 
15 diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,N-(bis /ert-bxitoxycarbonyl)-l-[2-(2- 
20 propynylaxy)ethyl]-lif-i^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for C25H30N4O5: %C 6436; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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! HNMR(300 MHz, DMSO) 8 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (t, I = 45 Hz, 2 H), 4.12 (d, J * 2.4 Hz, 2 H), 3 .98 (t, J - 5.1 Hz, 2 H), 3.31(t,J = 2.4 
Hz, 1H), 134(3, 18 H) 

HRMS(ESI) calcd for C25H31N4OS (MH*) 467.2294, found 467.2307 
5 PartB 

Under a nitrogen atmosphere 2-iodobenzonxtrile (0.54 g, 2.35 mmol), 
dicMorobi3(triphenylpho3phme)pa11adhnn(II) (0.09 g, 0.13 mmol), and copper(I) iodide 
(0.05 g, 026 mmol) were added to a mixture of N,N-(bis ter^butoxycaibonyl)- 1 -[2-<2- 
propynyloxy) ethyl]- li?-iimdazo [4,5^]qumolin-4^m^ (1.0 g, 2.14 mmol) and anhydrous 
1 0 NjN-dmetfaylform ami de (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of 2-(3-{2-[ 4-(bis ter^utoxyearbonyQamm^ 
l-yI]ethoxy}-l -propynyl)benzomtrile as a solid. 

l K NMR (300 MHz, DMSO) 8 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H) f 7.87 (d, J - 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J - 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br 8, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N5O5 (MH*) 568.2560, found 568.2565 
Parte 

Tiifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography eluttng with 9/1 dicMoromethane/methanol to provide 
0.48 g of2-{3^^4-ammo-lif-imida^ 
propynyl}benzomtrile as a white powder, m.p. 180-183°C. 

Analysis. Calculated for C22H17N5O • (H 2 0)2*: %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 ! H NMR (300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J =• 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5. 1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J « 5 . 1 Hz, 2 H) 
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Example 3 

^ l-{2-[(3-Fhenyl-2-propyny^ 




5 

Under a nitrogen atmosphere, a mixture of 1 ^2-<2-propynyloxy)ethyl]-lif- 
imidazo[4^]quinolin-4-axnine (10 g, 37.6 ramol), anhydrous N,N-^iimetfayIfonnamido 
(150 mL) and potassium carbonate (623 & 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dicMorobis(triphenylpho^hme)paria^mi^ (0.53 g, 0.75 mol), 

10 and copper® iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoro acetic acid) indicated feat Ac 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
itwas filtered. The filtrate was concentrated under reduced pressure. The residue was 

15 purified twice by flash chromatography (95/5 dicUoromethane^iethanol) to provide 2.7 g 
of 1 - {2^(3-phenyl-2^3ropynyl)oixy]ethyl} -lif-imidazo[4,5^]quinolin^amiiio as a white 
solid, m.p. 196-197°C. 

Anarysis. Calculated for C21H18N4O: %C, 73.67; %H, 5.30; %N, 1636. Found: %C, 
7329; %H» 523; %N, 1635 
20 ! H NMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J - 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
03 Hz, 1 H). 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86(t, J - 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J- 5.1 Hz, 2 H) 
HRMS(EI) Calculated for C 2 iHuN 4 0 (M 4 ) 342.1481, found 342.1490 
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Example 4 
l-{2-[(3-Fhenyl-2-propynyl)oxy]e%^ 

Hydrochloride 

5 l-{2^(3-Fhenyl-2-propynyl)oxy]^ (1 .0 

g, 2.92 mrnol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 from acetomirile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyl)oxy]ethyl} -lff-imidazo [4,5-c]quinolin-4-amiiw hydrochloride as an 
off-white crystallino solid, m.p. 231-236°C 

Analysis. Calculated for CuHwCINtf) • (H*0)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %Q 65.72; °/qH, 5.0; %N, 14.73 
15 J H NMR (300 MHz, DMSO) 8 8.49 (s, 1 H), 834 (d, J - 8.3 Hz, 1 H), 7.81 (br d, J - 8 3 
Hz, 1 H), 7.72 ft J « 7.8 Hz, 1 H), 7.56 ft J - 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7. 14 (dd, 
J - 8.0, 1.5 Hz, 2 H), 4.94 ft J =» 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 ft J - 4.9 Hz,2H) 
HRMS (E0 Calculated for C21H18N4O (M*) 342.1481, found 342.1485 

20 Example 5 

l-{2^3^4-Methoxyphenyl)propaxy]e^ 

rvv 





Part A 
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Under a nitrogen atmosphere, N,N-(bis terf-butoxycarbonyl)-l-[2-(2- 
propynyloxy)ethyl]-l/f-i2mda2» (1.0 g, 2.14 mmol), trietbylaxnine 

(0,8 mL, 5.56 mmol), 4-iodoamsole (0.51 g, 2.18 mmol) and anhydrous N,N- 
dimethylformaTTiide (15 xnL) were combined. 

5 Di<M>robis(tripheny^^^ (0.09 g, 0.13 mol) and copper® iodide 

(0.05 g, 026 mznol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis rert-butoxycaibonyl>l-(2-{[3-(4- 
methoxyphenyI)-2-propynyl]axy}eti^ as an orange 

solid 

HRMS(EI) Calculated for C32H36N4O6 (M*) 5722635, found 572.2635 
15 PaitB 

N,N-(Bis te^butoxycaibonyI)-l -(2- {[3-(4-methoxyphenyI>2- 
propynyl]oxy} eftyl>lH-imidazo[4^^]qumolin^amin^ (0.75 g, 131 mmol), ethyl 
acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (150 mg) and methanol (10 mL) were added and die mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis fert-butoxycaftonylj-l - {2-[3-(4- 
methoxyphenyI)propoxy]ethyl}-lJ?-inu as a yellow-brown 

25 gum. 

HRMS(H) Calculated for C32H40N4O6 (M 4 ) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere triftuoroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic fraction was dried over magnesium 
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sul fat e, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dcHorometbane/methanoI) to provide a 
x light yellow glass. The glass was triturated wfth diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-me&oxypheiryl)rrtopoxy]dhy^ as a white solid, 

m.p.H6-118°C. 

Analysis. Calculated for CaH^Oj: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %R, 6.40; %N, 14.73 

'H NMR (300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.64 (d, J= 8 3 Hz, 
10 1 H% 7.45 (t, J - 7.8 Hz, 1 H), 724 (t, J - 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d, J 
- 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J = 5.1 Hz, 2 H), 3.81 (t, J- A3 Hz, 2 H), 3.66 (s, 3 
H), 327 (t, J - 6.1 Hz, 2 H), 232 (t, J - 73 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 N',4-Dimethyi-3- {3-[2^4-ammo-li?-imidazo[4>c]qumolm4-yl)etho^ 

heozensnlft iiBmid e 




PaxtA 

20 Under a nitrogen atmosphere, l-[2^-propynyloxy)e%l]4if«iinidazo[4 > 5- 

c]quinolin-4-amine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
trietfaylamine (1.8 mL, 13.0 mmol), 4^dimethylamino)pyridme and anhydrous N,N- 
dime%Ifbnnamide (20 mL) were combined. The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichloiomelhane and water. The aqueous fiaction was extracted with dfchloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 

5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{l-[2- 
(propynyloxy)etbyl]-li?-inrida carbamate as a white solid 

'HNMR (300 MHz, DMSO) 8 958 (s, 1 H), 8 34 (d, J- 7.8 Hz, 1 H), 8 JO (a, 1 H), 7.97 
(d, J - 7 3 Hz, 1 H), 7.70 (t, J » 7.8 Hz, 1 H), 7.58 (t, J - 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 

10 521 (s, 2 H), 450 (t, J -5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 356 (t, J = 45 Hz, 2 H), 
338 (t, J -2.4 Hz, 2 H) 
Part B 

Under a nitrogen atmosphere benzyl N- { l-[2-(propynyloxy)ethyl]-l/f- 
inn'd^[4,5^]q^olm^yl}caibamate (037 g, 051 mmol), 3-iodo-4-methyl-l- 
15 benzenesulfbnamide (0.3 g, 0.96 mmol), trietfaylamme (02 mL, 136 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

KcMorobis(trrohenylphospl^ (13 mg, 0.018 mol) and copper® iodide (7 

jng, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 
hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and me residue was purified by 
flash chromatography (98/2 to 95/5 dicMorometnane/methanol) to provide 033 g of 
benzyl NKl-{2-[(3-{2-me1hyl-H(menty^^ 

lH-inndazo[4,5^]q^olm^yI)carbamatB as a pale yellow solid. 

'HNMR (300 MHz, DMSO) 8 9.96 (s, 1 H), 836 (m, 2 H), 756 (d, J - 83 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 521 (s, 2 H), 455 (t, J- 4.6 Hz, 2 

H), 4.40 (a, 2 H), 4.06 (t, J - 5.1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J -4.9 Hz, 3 H) 

MS (0)584,476 

PartC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(M2-((3- 
30 {2-metoyM-Kmeutylaiiin^^ 

c]qumolhv4-yI)carbamate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Parr apparatus at40 pai (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 

55 



WO 02/46189 PCTAJS01/46581 

MS indicated alkyxie reduction but no phenoxycarbonyl removaL Palladium on carbon 
(0.1 g of 10%) was added and die reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycarbonyl removaL Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 1 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetonhrile to provide 0.11 g ofN\4-dimethyl-3-{3-[2-(4«amino-lif- 

10 imidazo[4,5-c]qumolm-l-yl)e^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C23H27N5O3S: %C, 6051; %H, 6.00; %N, 15.44. Found: %C, 
60.87; yaH,5.7S;%N, 15.51 

! H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.62 (d, J = 83 Hz, 
15 1 H), 7.53 (d, J - 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H) t 7^4 (br t, J « 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6 .58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H),1.65(m,2H) 

HRMS(EI) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 

20 
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Example 7 

!^-{[3<24sq)ropy^heiyI)-2im)pyi^l]oxy}efliy0- 
Ltf-imidazo [4,5-c]qumo]m-4-amine Hydrochloride 

•v 

V 

5 

Under a nitrogen atmosphere 1 -t2^imjpynylory)ethyl]-lH-imidazo[4,5- 
c]quinolin-4-amme (0.50 g, 1.88 mxnol), 2-iodoisopropyIbenzene (0.65 g, 2.63 mmol), 
trielhylamme (0.68 mL, 4.88 mmol) and N,N-^iimetfaylfbnnainide (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dicUorobis(triphenylphosphine)paIladiTnn(n) (0.08 g) were added. After 1J hours 

analysis by TLC (9/1 dichloromethaneAnefhanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichloromethane/methanoL The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/ 1 dichloromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystaSized 

20 from isopropanol/methanol, isolated by filtration and then dried to provide 024 g of 1 -(2- 
{[3-{2-i80propylphenyl)-2-propynyl]oxy} ethyl)- 

lH-imidazo[4^n:]quinolm-4-amiM hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for dAMO •Ha»(H z 0) w : %C, 67-06; %H, 6.09; %N, 13.03, 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 8 854 (s, 1H), 8.39 (d, J» 8.1 Hz, 1H), 7.85 (d, /» 8.2 
Hz, 1H), 7.76 (t, 72 Hz, 1 H), 7.59 (t, /- 8.0 Hz, 1H), 730-738 (m, 2 H), 7.11-7.19 
(m, 2 H), 5.00 (t, J-4.7 Hz, 2 H), 4.47 (s,2H), 4.10 (t, J- 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13(d,/»6.9Hz,6H) 
5 JR. (KBr) 3363, 3 1 1 1, 2957, 1672, 753 cm' 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 

Example 8 

l<2-{[3^6-DimethyipheiiyI>2-propynyl]oxy} ethyl)- 
10 lH-nnidazo[45<]qumolin-4-amino 




Using fhe general method of Example7, 1 -[2-(2-propynyloxy)ethyl]-LH'- 
iraidazo[4 ) 5-c]quinohn-4-arnine (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl 
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography elutmg with 95/5 dichloromemane/memanol to provide 0.056 g of l-{2- 
{[3^6^1rmethyrpherryI)-2-propynyl]oxy} emyI)-lH-irmd^[45^]qumolin-4-arnine as a 
solid, m.p. 200-201°C. 

Analysis. Calculated for C33H22N4O •(BtPh/s: %C, 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C 7336; %H. 5.88; %N, 14.84. 

l H NMR (300 MHz, DMSO-d6) 6 8.19 (a, 1H), 8.13 (d, /= 8.1 Hz, 1 H), 7.62 (d, 7.9 
Hz, 1 H), 7.44 (t, 8.0 Hz, 1H), 723 (t, /- IS Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, J- 45 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, /» 4.9 Hz, 2 H), 
2.15 (a, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm' 1 
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HRMS (EI) Calculated for C^H^O (M*) 370.1794, found 370.1789. 



Example 9 
lKMPK4-Fbffl»oxyplien^ 

lif-imidazo [4,5-c]quinoIin-4-amme 




Using die general method ofExample7, 1 -[2-<2-propynyloxy)efliyl]-LH'- 
imidazo[4,5^]qmnolmr4siimno (0.50 a 1 .88 mmol) was reacted with 4-iodophenyl 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography elutmg with 95/5 dicUorometbane/memanol to provide a solid. The solid 
was- shaded with aqueous sodium hydroxide to remove salts and men purified by column 
chromatography elating with 9/1 ethyl acetate/memanol to provide a solid. Tins material 
was further purified by column chromatography elating with 99/1 ethyl acetate/memanol 

15 to provide 24 mg of l-(2-{[3<4^menoxypheny^2-propyn^^ 
c]qumolm-4-amine as a solid, m.p. 146-148°C. 

Analysis. Calculated for CnH^Oi •<HiO)4*: %C, 72.24; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12 35. 

, HNMR(3<»MHz,DMSO-d6) 5 8.18 (s, 1 H), 8.12 (<U- 7.4 Hz, 1 H), 7.62 (d.7-7.7 
20 Hz, 1 H), 7,41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
/- 6.7 Hz, 2 H), 6.71 (s,2H), 4.85 (t, J» 5.1 Hz, 2 H), 4.37 (a,2H), 4.02 ft J m 5.0 Hz, 2 
H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm" 1 
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HRMS (EI) Calculated for CriBn^Oi (M*) 434.1743, found 434. 1748. 

x Example 10 
l-P^{3H?<Trifluo^ 

lif-iinidazo[4,5^]quinolk-4^i2iiM 




Using the general method of Example 7, 1 -[2^-^ropynyloxy)cthy!]-Lff- 
imidazo[4 f 5^]quinoliit4-amine (0.50 g, 1.88 mznol) was reacted with 2- 

10 iodobenzotrifiuoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide ~0J3 gofa solid 

1 5 This material was partially dissolved in a mixture of dichloromethane (1 7 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyl acetate containing a small amount of methanol Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under rednced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of 1 -[2-( {3-[2-(trifluoromethyI)plienj4]-2- 
propynyl}oxy)ethyi]-li^ as a white crystalline solid, m.p. 

154-155"C. 
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Analysis. Calculated for Ca^Fa^O: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
64.39^ 4.19; %N, 13.71 

*H NMR (300 MHz, DMSO-d6) 5 8. 16 (s, 1 H), 8.1 1 (d, J - 7.4 Hz, 1 H), 7.74 (d, J« 7.3 
Hz, 1 H), 7.56-7.64 (in, 3 H), 738-7.46 (m, 2 H), 732 (t,/= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J= 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, 7= 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cnf 1 
HRMS (EI) Calculated for C22H17F3N4O (M*) 410.1354, found 410.1350. 



15 a mixture of l-p-(2-propynyloxy)etfy (16.4 g, 61 .6 

vamoX) and anhydrous N^niimethylfbnnainide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. Hie reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 

20 fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated wife diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycaibcmyI)-l-[2-(2-propynyloxy>thyl]-li^ as a 

white solid. 



Example 11 
l^-{3-[4<Lff4-Pyiioty^ 
lif-imidazo[4^^]quinolin-4-amme trifluoroacetate 




Part A 



Under a nitrogen atmosphere dibenzyl dicaxbonate (50 g, 174 mmol) was added to 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycaibonyl)- 1 -[2-(2- 
piopynyloxy)ethy 1]- Lff-imidazo [4^]q^oIin-4-amine (0.5 g, 0.94 mmol), anhydrous 
acetonitrile (5 xnL), triethylamine (034 nd^ 2.43 ximiol), and 1^4-iodophenyl)pynole 

5 (028 ft 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper CO iodida (0.007 g) and (U(±lorobis(triphenylphosphme)palladium(IQ (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/efhyl acetate to provide 0.229 

10 g ofNJN-(bifl benzyloxycarbonyl}- H2<{3-[4^1Jfi>yrroM 
ynyl}axy)ethyl]-lJ?-iimda^ 

^NMR (500 MHz, DMSO-d6) 6 8.49 (d, J- 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J= 13 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7.40 (s, 2 H), 732 (d, /= 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J- 52 Hz, 
15 2 H), 4.42 (s, 2 H), 4.10 (t,/=5.1 Hz,2H) 

MS (Q) for Q^NsOsm/z 676 (MH*) f 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (024 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (32 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and die filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of 1 -<2- {3-[4^1i/-l-pyiTolyl)pb^l]TOTpoxy} e1hyI)-lif-iiimlazo[4^]qumolin- 
4-aminc trifluoroacetate as a solid, roup. 179-181°C. 

25 Analysis. Calculated for CaHaNjO •CiHF 3 O i : %C, 61.71; %H, 4.99; %N,13.33. Found: 
%C 61.49; %H, 4.89; %N, 1323 

l HNMR(500 MHz, DMSO-d6) 8 8.51 (s, 1 H), 8.38 (d,/- 8.4 Hz, 1 H), 7.84 (d, /» 8.4 
Hz, 1 H), 7.73 (t, J" 7.3 Hz, 1 H), 7.56 (t,/= 7.8, 1 H), 7.33 (d, 8.4 Hz, 2 H), 726 (t, 
J" 2.1 Hz, 2 H), 6.96 (d, J= 8.4, 2 H), 6.24 ft 7= 2.1 H,2H),4.91 (t, J- 5.0, 2 H), 3.85 
30 (t, /- 5.0, 2 H), 3 .3-3.4 (m, 2 H), 2J5 (t, /- 7.6, 2 H), 1.61 (m, 2 H), 
IR(KBr)2949, 1705, 1523, 1204, 1123,721 cm* 1 
HUMS (EI) Calculated for CuHuNsO (M*) 4112059, found 4112060. 
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Example 12 

3-{3-[2^4-Amino-li!f-^ ac id 

Bis(trifluoroacetate) 

s 

\ 

O 



o 

Part A 

Under a nitrogen atmosphere N,N-(bis /ert-butoxycarbonyl>l-[2-(2- 
propynyloxy)ethylHJJ-^ (2.82 g g, 6,04 nunol), benzyl 3- 

iodobenzoate (2245 g, 6.64 mmol), triethylamine (22 mL, 15.7 mmol), and anhydrous 
acctonitrile (20 mL) were combined and the resulting mixture was heated to 60°C. Copper 
(I) iodide (0.05 g) and dicUoiobis(ti^hciy^hosphine)palladiumOn) (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
initially with dichloromethane and then with 9 8/2 dkMoKmiethaae/metfaanol to provide 
1.82 g of benzyl 3-{3-p-(4-(bis tert-butoxycarbonyI)an^ 
yl)ethoxy]prop-l-ynyl}benzoate. 

l H NMR (300 MHz, DMSO-46) 5 8.46 (d, /» 9.6 Hz, 1 H), 839 (s, 1 H), 8.05 (d, /- 9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (s, 1 H), 7 .50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 536 
(s, 2 H), 4.98 (t, /= 4.6 Hz, 2 H), 437 (s, 2 H), 4.06-4.13 (m, 2 H), 1 30 (s, 18 H) 
MS (O) far Cj^NiO? m/z 677 (MH*), 577,477 
PartB 

A solution of die material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3.2 
Kg/cm 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
hydrogenation was continued fbr an additional 2 hours. The reaction mixture wag filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol The 
filtrate was concentrated under reduced pressure to provide ~12 g ofN,N-(bis tert- 
butoxycaibonyl)- 3-{3-[2<4-amino-l^ x 
yl)ethoxy]propyl}benzoic acid. 

5 'HNMR (300 MHz, DMSCM6) 8 8.50 (d, J- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 129 (s, 18 H), 729 (t, 7= 7.6 Hz, 1 H), 7.10 (d, 
7.8 Hz, 1 H), 4.94 (t, /» 4.5 Hz, 2 H), 3.88 (t, 7=4.5 Hz, 2 H), 3.32 (t, J= 6.0 Hz, 2 H), 
2.43 ft/- 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (d) for C32H38N407in/z 591 (MH*), 491, 391 

10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 mL). Hie reaction 
mixture was stirred for 1.5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2^4-ammc-ljy-imidazo[4,5- 
c]quinolm-l-I)e1hoxy]propyl} benzoic acid bis(trifluoroacetate), m.p. 138-140°C. 
Analysis. Calculated for CnHaaN+CMCjHFaOjH: %C, 50.49; %H, 351; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 'HNMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs,2H), 8.51 (s, 1 H), 8.37 (d,/»7.8 Hz, 1 
H), 7.82 (d 7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, 7- 7.1 Hz, 1 H), 730 (f, 
7» 7.7 Hz, 1 H), 7.15 (d, 7= 7.6 Hz, 1 H), 4.91 (t, 7- 4.5 Hz, 2 H), 3.86 (t, 7» 4.4 Hz, 2 
H), 3^4 (t, 7- S.9 Hz, 2 H), 2.44(t, 7= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm" 1 

25 HRMS (El) Calculated for QaHjaKA (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3-[2-(4-Ainino-lff-iiimiaro^^ 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis te7*-butoxycarbonyI)-l - 
[2-(2-proi^loxy)emyl>Uy-^^ (2g,4.3 mmol) was 

coupled with benzyl 2-iodobenzoate (1 37 g, 4.71 mmol) to provide 1 .79 g of a mixtare of 
mono-and di-BOC protected benzyl 2-{3-p^4^mmc^l^-inndazo[4,5^]qumoIm-l- 
yl)eftoxy]prop-l-ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 6 8.45 (d, J~ 73 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 

H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 7.28- 

7.37 (m, 3 H), 7.19 (m, 1 H), 5.23 (a, 2 H), 4.97 (t, 7- 5.0 Hz, 2 H), 4.27 (a, 2 H), 4.07 (t, 

J-45 Hz, 2 H), 130(8, 18 H) 

MS (CQ for CS9H40N4O7 m/z 677 (MH*), 577, 477 

PartB 

Using Ihe general method of Example 12 Part B, the material from Part A was 
bydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-{4- 
anrino-lH-inmiazo[4>c]quinolin-l-yl)em add. 
l H NMR (300 MHz, DMSO-d6) 8 830 (d, J- 7.3 Hz, 1 H), 839 (s, 1 H), 8.08 (d, 7= 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 7.22-7.28 (m, 2 H), 6.90 (d, J- 7.4 Hz, 1 H), 4.93 (t, 7» 4.6 
Hz, 2 H), 3.87 (t, /- 43 Hz, 2 H), 330 (t, 7- 5.6 Hz, 2 H), 2.73 (t, /- 5.7 Hz, 2 H), 1.61 
(m, 2 H), 1.28(8, 18 H) 

MS (CI) for C32H3$Ni07m/z 591 (MH*), 491, 391 
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Part C 

, Using the general method of Example 12 Part C, the material from Part B was 
hydrotyzed to provide 0.28 g of2-{3^^4-ammchlH-imidazo[4 I 5^]quinolin-l- X 



yl)ethoxy]propyl}benzoic acid as a solid, m.p. 186-188 8 C. 
5 Amly8is.CalciiktiedfbrCnH^^ 
Found: %C, 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 838 (d.7- 10.1 Hz, 
1 H), 7.84 (d,/- 8 J Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, /- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d,/= 6.9 Hz, 2 H), 4.90 (t,7=4.8 Hz, 2 H), 3.84 (t, 4.6 Hz, 2 H), 332 (m, 
10 2 H). Z72(t,/= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

lR(KBr) 3212, 2929, 1709, 1204, 1124, 747 cm- 1 

HRMS (EI) Calculated for C23H22N4O3 (M*) 390.1692, found 390.1693. 



20 [2^-propynyloxy)ethyl]-l#-iiniaazo[4^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (225 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3^2-{4-aminc-lH-imid^[4,5K:]quinolin-l- 
yl}ethoxy)prop-l-ynyl]benzoate. 



15 




Part A 



Using me general method of Example 12 Part A, N,N-(bis tert-butoxycarbonyl)- 1 - 
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J H NMR (300 MHz, DMSO-<i6) 8 8.47 (d, /=7.2 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 723-727 (m, 2 H), 
5.35 (a, 2 H), 5.0 (t, /» 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, /» 4.5 Hz,2H), 130 (s, 18 H) 
MS (O) for C39H40N4O7 m/z 677 (MH*), 577, 477 
5 PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-[2-(4- 
anmo-l^-inudazo[4,5^]qumolm-l -yl)emoxy]pro add. 
! H NMR (300 MHz, DMSO-d6) 8 831 (d.7- 7.1 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, J« 8.4 Hz, 2 H), 494 (t, 7-4.7 Hz, 2 H), 3.88 (t,7- 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (r, J- 73 Hz, 2 H), 1.62 (m,2H), 129 (s, 18 H) 
MS (CI) for C32H38N4O7111/Z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from Part B was 
1 5 hydrolyzed to provide 0 36 g of 4- {3-p^4-annno-liMmidazo [43^]quinolin-l - 
yl)ethoxy]propyl}benzoic acid trrfluoroacetate, m.p. 235-237°C. 
Analysis CalcuktedferCaHaiN^Oa-CaHFjOi.-^M:, 57.14; %H, 439; %N, 11.11. Found: 
%C, 57.06; %BL 4.47; %N, 11.03 

'H NMR (300 MHz, DMSO-d6) 8 9.00-9.1 1 (bs, 2 H), 8.51 (a, 1 H), 837 (d, 8.4 Hz, 1 
20 H), 7.83 (d, J" 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 735 (t/= 9.7 Hz, 1 H), 7.01 (d,/- 82 
Hz, 2 H), 4.91 (t, /» 5.0 Hz, 2 H), 3.84 (t, J- 4.7 Hz, 2 H), 332 (t, 7= 5.8 Hz, 2 H), 238 
(t, J- 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm-' 
HRMS (EI) Calculated tor C22H22N4O3 (M*) 390.1692, found 390.1697. 
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Example IS 
H2-{3-[3-{pime%Iai^ 
lH-inudazo[4^s:]qamolm4-amine dihydrochloride 




Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-(bis tert-butoxycaibon^ 
propynylaxy)ethyI]-l#-im^ (3 & 6.43 mmol) was coupled 

with 34odo-iV^iimethylamliiie (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected 1 -[2-( {3-[3^dimethylammo)phenyl]proph2-ynyl} oxy)ethyl]- 
lif-imidazo[4,5^]qumolin-4-amine. 
Part B 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide ~2*9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3^dimethylamino)phenyI]pro^ 
Parte 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 
ammonium hydroxide to pH ~11. The resulting precipitate was purified 
chromatography eluting with 95/5A dicUoromelhane/meflianoVammomum hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.1 14 g of l-(2-{3- 
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dihydrochloridc, m.p. 180-183°C. 

Analysis. Calculated for CaaHzrNsO^CHO)!^^)!!: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 *H NMR (300 MHz, DMSOd6) 8 8.71-8.73 (bs, 2 H) f 8.44 (s, 1 H), 835 (d, J - 7.4 Hz, 1 
H), 7.83 (d, /=* 8.0 Hz, 1 H), 7.72 (t, /- 7.6 Hz, 1 H), 7.55 (t, 7= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, J- 5.3 Hz, 2 H), 4.02 (t, 
/* 3.7 Hz, 2 H), 3 37 (t, J« 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t, 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 Dl(KBr) 3426, 3138, 2928, 1693, 1113 cm' 1 

HRMS (EI) Calculated lor C23H27N5O (M*) 3892216, found 3892217 



was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 
20 of 60% in mineral oil, 16.77 nmxol) in anhydrous NJJ-dimethylfbnnamide, Hie reaction 
mixture was allowed to stir for 1 hour and then l-bromo-3-phenylpropaiie (2.16 mL, 14.19 
mmol) was added. The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with hrine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 
25 by column chromatography eluting with ethyl acetate to provide 2.38 g of 2* 

(ethoxymefhylH^K3i>hmylpr^^ M a y eUow ofl « 



15 



Example 16 

2^thoxymediyl>l-[2^-phenylpiopp^)ethy0- 
Uf-inridazo[4,5^]q^olin-4-amine Hydrochloride 




Part A 



2-{2-<Ethoxymethyi> lif-imidazo [4^-c]quinolin- 1 -yl]ethanoI (3.50 g, 125 mmol) 
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MS (0) fbrCi4HbN 3 O2xn/z390 (MH+), 346. 
PartB 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C 3^Moropen>xybcnzoic acid (2*22 g of 57-86%) was added After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 

partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfite, filtered and then concentrated under reduced 
pressure to provide 2^e*hoxymetfayI>1^2^^heii^^ 
c]qninoline-5N-oxide as a brown solid. 

10 PaitC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material fiom Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 22£-trichloro-N-{2^etboxyme^ 
15 imidazo[4^]quinolin-l-yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material fiom PartC and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oiL The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a light yellow oil The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-(ethoxymethyI> l-[2-C3- 
phenylpTopoxy)ethyl]-l£f-ini^ hydrochloride as a white solid, 

25 m.p. 128-134<C. Analyzed for C^Ha^d • 1.55 HC1: %C 62.53; %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H, 6.47; %N, 11 SI. 

l H-NMR (300 MHz, DMS046) 5 8.14 (br d, f=8.3 Hz, 1 H), 7.63 (dd, J=83, 1.0 Hz, 1 
H), 7,45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
450 (m, 4 H), 3.83 (t, W.4 Hz, 2 H), 3.56 (q, J»7.0 Hz,2H), 327 (t, >=6.1 Hz, 2H), 237 
30 (t,M.6H^2H),1.63(m,2H),1.16(t,>=6.8Hz,3H) 
IR (KBr) 3267, 3023, 1681, 1108 cm" 1 

HRMS (EI) Calculated for C24H23N4O2 (M*) 4042212, found 4042215. 



70 



WO 02/46189 



PCTAIS01/46581 



Example 17 
HH[(3^<Moben2yI)oxy]m^ 




5 PartA 

2- E%l-2<l#-imidazo[4£^^ (3.0 g, 12.43 mmol), 
dicMoromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
benzyhrimethylanunonium chloride (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 

10 overnight Analysis by TLC (5% methanol in cfichloromethano) indicated thai the reaction 
was complete. The reaction was diluted with dichloromethane (100 mL) and water (100 
mL). The layers were separated. The aqueous traction was extracted with 
dicHoromethane. The organic tractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

15 purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 422 g of 
Hl-{[(3-chlorobarzyl)oxY]me%l}p^ as a light orange 

ott. 

'H-NMR (300 MHz, DMSO-d6) 6 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /- 7.8 Hz, 1H). 
8.17 (dd, 7- 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, J- 4.9, L3 Hz, 2H), 7.08 (a, 1H), 
20 7.03 (m, 1H), 5.40 (m, 1H), 4.47 (s, 2H), 3 34-4.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (CQ foCjiHaoCINaO m/z 366 (MH*), 332 
PartB 

3- Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
25 of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10% 

methanol in dicMoromethane) indicated that the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with trine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude l<I-{[(3-cMoroben^l)^ 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (S % methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed withhrine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The ofl was purified by flash 
chromatography (silica gel ehxting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (^ 
ehxting wife 5% me&anol in dichloromclhano) to provide a pinkish-white solid This 

IS material was further purified by flash chromatography (silica gel ehiting with ethyl 

acetate) to provide ~1.0g of l<V-{[(3-^ 1 
c]qumolin-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CziHwdNiO Ya IfcO: %C, 65.41: %H, 5.62; %N, 1434; Found: %Q 65.5; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSO-d6) 8 837 (s f 1H), 8.19 (d, 83 Hz, 1H), 7.62 (dd, /« 83, 
1.5 Hz, 1H), 7.43 (dt,/=83, 13 Hz, 1H), 7.18-728 (m,3H), 7.09 (m, 1H), 6.52 (br a, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J- 10.5, 6.6 Hz, 2H), 3.92 (dd, J= 103, 4.4 Hz, 
2H), 2. 10 (quintet, /- 73 Hz, 2H). 0.88 (t, 73 Hz, 3H) 
MS (d) for CnHuON^O m/z 381 (ME*), 185 
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Example 18 

l-{2-[3^-Aininopb£i^ 

trifluoioacctato 

rjiHj 

f 




5 Part A. 

Under a nitrogen atmosphere, N,N-(bis £ert-botoxycarbonyI)-l-[2-(2- 
propynyloxy)etiryl]-l^^ (0.50 g, 1.07 mmol), 

trietfcylantine (039 mL, 2.79 rmnol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80°C As the reaction was heating, 2-iodoaniline 

10 (026 mL, 1.18 mmol), copper (Q iodide (0.012 g) and 

dicMOTQbis(tripheiiy^ The reaction mixture 

was heated at 80°C overnight Hie acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel eluting with 3% methanol in 
dichloiome&ane) to provide 0.47 g of N,N-{bis tert-butoxycaibonyl)- 1 -(2- {[3-(2- 

IS aminophenyl)prop-2-yiiyrioxy} e%I)-lif-imidazo[4^^]quinolm^ainine as a brown 
solid. 

! H-NMR (300 MHz. DMSOd6, IfeO) 8 8.47 (d, J- 3.6 Hz, 1H), 8 37 (a, 1H), 8.10 (d, /= 
9.6 Hz, 1H), 7.75 (m, 2H) f 7.04 J- 7.2 Hz. IH), 6.80 (m, 1H), 6.65 (d, 83 Hz, IB), 
6.45 (t, J- 73 H^ IH), 4.98 (t, /- 4.4 Hz, 2H) t 4.36 (a, 2H), 4.08 (t, J- 45 Hz, 2H), 
20 131 (a, 18H) 
Part B 

Catalyst (596 platinmn an carbon) was added to a solution of N,N-{bis tert^ 
butoxycarbox^l)-l^-{[3^-^mmop 

c]quinolin-4-amine in methanol The mixture was hydrogenated on a Pair apparatus at 50 
25 psi (3.5 Eg.cm 2 ) overnight Tie reaction mixture was filtered through a layer ofCelhe® 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel eluting with dichloromethane, then with 1% 
memanol in dichloromethane, then with 2% methanol in dicMoromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of HN-(bis tert-butoxycafbonyl)- 1 - 
{2-[3^mnnophenyI)propoxy]^ 
yellow ofl. 

'H-NMR (300 MHz; DMSO-dfi) 8 8.23 (dd, /= 8.4, 0.9 Hz, 1H), 8.16 (dd, 8.4, 0.9 
Hz, 1H), 7.97(8, 1H), 6.96 (dU-7.5, 1.6 Hz, 2H), 6.87 (dd,/- 7.5, 1.4 Hz, 1H),6.62 
10 (dt, J- 13, 1.0 Hz, 1H), 6.57 (dd, /- 83, 1.1 Hz, 1H), 5.29 (s, 1H). 4.71 ft /- 5.3 Hz, 
2H), 3.91 (t, /- 5.1 hZ, 2H), 338 (t, /- 6.0 Hz, 2H), 239 (t, /« 7.4 Hz, 2H), 1.76 (m, 
2H), 1.41 (bra, 18H) 

MS (CI) for C31H39N5O5 m/z 562 (MH 4 ), 462, 362, 229 
PartC 

15 A solution of the material from Part B in anhydrous dichloromethane (4 mL) was 

added with stiiring to a solution of trifluoroacetic acid (2niL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C The reaction mixture was kept in 
an ice balh for about 2 horns and fiien it was allowed to warn to ambient temperature. 
The reaction mixture was stirred at ambient t em p eratur e overnight The volatiles were 

20 removed under reduced pressure to provide a pink oiL The ofl was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of 1 -{2-[3H?-aminophenyi)pr^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for CuEfeNsO • QHF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %Q 57.78; %H, 4.97; %N, 14.59. 

! H-NMR (300 MHz, DMSOdfi) 5 8.87 (br s, 1H), 8.49 (a, 1H), 836 (d, J- 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 (t, •/« 7.3 Hz, 1H), 7.56 (t, J« 7.6 Hz, 1H), 6.81 (t, /- 7.6 
Hz, 1H), 6.51 (m, ZH), 632 (t, /- 6.8 Hz, 1H), 450 (t, J» 4.6 Hz, 2H), 3.85 (t, /« AS 
Hz, 2H), 333 (t, J- 6.1 Hz, 2H), 222 (t, J- 73 Hz,2H), 1.55 (m,2H) 
30 IR (KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 on 1 

HRMS (El) Calculated forCiiHasNsO (M*) 361.1903, found 361.1903 



74 



WO 02/46189 PCT/US01/46581 

Example 19 

4-{[2^4-Aimno-lff-im^ 



5 




Part A 

2<1^4mT(ifl7X}[4 > 5^]qiiinolin-l'yI)etfaanol (1.5 ft 7.0 mmol) was added to a 
stirring mixture of a-bromo^p-tohmitrile (1.79 ft 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), dichloromethane (20 ml), and benzyltrimethylanmiomum chloride (0.06 ft 03 

mmol). The reaction was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic fractions were combined, washed 
with-water, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 

15 column chromatography (silica gel, 9/1 dicHoromethane/methanoI) to provide 1.8 g of 4- 
{[2^12J-iimdazo[4^]quin^ 

! H NMR (500 MHz, DMSO-dd 5 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-l.l Hz, 1H), 8.17 
(dd, J«83,1.2 Hz, 1H), 7.72 (dt J»7.6,1.3 Hz, 1H), 7.66 (dt, J^7.6,U Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, ]=&2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=*5.5 
20 Hz,2H); 

MS(0)m/e329(M+H). 
Part B 

3-Chloroperoxybenzoic acid (1.6 ft 5 .5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^1i?-imidazo[4 t 5^]qiriro (1.8 ft 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained oveini^it and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4 g of l-{2-[(4- 
c^anoben2yI)oxy]e%l}-lJy-imidazo[4>^ 
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PartC 

Trichloroaceryl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanobenzyI)oxy]ofcyi} -lJy-imida2o[4,5^]qumolme-5N-oxide (1.4 g, 4.1 
mmol) and dwMoromethane (25 ml). The reaction was maintained overnight and men 

5 concentrated. Tho resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystalhzation (isopropyl alcohol) followed by flash column 
chromatography (silica geL 9/1 fichlotoinemaiieAnetfianol) provided 1.0 g of 4-{[2-(4- 

10 aminc-lif-ttmda2o[4^]quiru) m.p. 
238.1-239.2 °C. 

'HNMR (300 MHz, DMSO-dV) 5 8.19 (a, 1H), 8.07 (dd, J-8.2,1.0 Hz, 1H), 7.67 (d, *-8.4 
Hz, 2H), 7.62 (dd, J-8.4,1.1 Hz, 1H), 7.43 (dt, J-7.6,13 Hz, 1H)» 7 JO (d, 1=8.4 Hz, 2H), 
121 (dt, >-7.6, 13 Hz, 1H), 6.56 (s, 2H), 4.86 (t, >-5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 W.lHz,2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097, 884, 822, 760 cm' 1 ; 

MS (H) m/e 343.1440 (343.1433 Calculated for QoHnNjO); 
Analysis: Calculated for CjoHnNjO: %C, 69.96; %H. 4 .99; %N, 2039. Found: %C 
20 70.09; %H, 4.90; %N, 20.16. 



>20 

2p(Bhoxyme1iryi>l-(2-{[6X^ 

- lif-iniidazo [4,5^]<rpinoline-4-amine 



25 
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PartA 

A solution of2-p^ethoxymetiiyl>^ (1.0 g, 

3 .7 mmol) in N^-<Hmetfaylfonnamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4*8 mmol) inN^- 

5 dimefhylfbnna2nide(10ml). The reaction was maintained for 4 5 minutes followed by the 
dropwise addition of {H(6-bromohex^)oxyIbutyI}beii2ene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgSOO, filtered, and concentrated. The erode product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 gof 2* 
(ethoxymethyI}-H2-{[6^4-phen^ 
as abrownoiL 

15 PartB 

3-Chloroperoxybenzoic add (0.47 g, 1.6 mmol, 60% by weight) was slowly added 
to a solution of 2-(ethaxymethyl)-l -(2- { [6-(4^phenyIbutoxy)hexyl] axy } ethyl> IH- 
imidazo[4 t 5-c]quinoline (0.81 g» 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSO*), filtered, and concentrated to provide 0.7 g of 2^ 
(2-{[6^4i»henyIb^ 
orange solid. 

PartC 

25 Trichtaroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 

c]qunwlin-5N-oxide (0 J g, 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium xnethoxide (2*5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained ovcmigjht The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acctate/meflianol) provided 022 g of 2-(eflmxymefhyI)-l-(2-{[6-(4- 
pheny!butoxy)hexyl]axy}^ as a colorless oil 
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l H NMR (300 MHz, DMSO-dd 5 8.10 (d, >H3 Hz, 1H), 7.62 (d, J=75 Hz, 1H), 7.43 (t, 
J-7.3 Hz, 1H), 758-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-3.22(m, 6H), 2.56 (t, W Hz, 2H), 1.62-1.33 (m, 8H), 1.18. 
1.10 (m,7H); 

S MS (HQ m/e 5183263 (5183256 Calculated fiar CsiHcN^Oj); 

Analysis: Calculated for C 3I H«N*Oj: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C 
7120; %H, 839; %N, 10.68. 

Example 21 

10 l-{2-p^enzyloxy)pnn^]e%lH 




A solution of 2rP-(efhoxyme%r)-lir-n^ (1-0 & 

15 3.7 mmol) in N,N-dimethylfoimamide was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) iaN,N-diine%Ifannanride 
(20 ml). The reaction was maintained for 2 hours followed by the dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dri^ The crude 

product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-{benzyloxy)propoxy]ethyl}-2- 
(ethoxyme1ihyr)-lH-hnidra as a brown oil 

l-{2-p-(benzyloxy)proiKJxy]^ 
25 was converted to l-{2-(3-(benzyloxy)propoxy]e%^ 

c]qumolirH^amine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil 
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'H NMR (300 MHz, DMSO-dj) 58.11 (dd, 1=8.2,0.8 Hz, 1H), 7.62 (dd, J-8 J, 12 Hz, 
IS), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 4.26 
(a, 2H)?3.84 ft 1-5.4 Hz, 2H), 3.54 (q, J=7.0 Hz, 2H), 3.40 ft J=6 2 Hz, 2H), 326 ft 
J=62 Hz, 2H), 1.63 (pentot, J-=63 Hz, 2H), 1.15 ft J-7.0 Hz, 3H); 
5 ,3 CNMR(125 MHz.DMSO-dj) 8 152.0, 149.5, 1452, 138.5; 1333, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 663, 65.4, 64.4, 45.4, 29.4, 
14.9; 

IR (KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737,698 cm" 1 ; 

10 MS (EI) m/e 4342318 (4342317 Calculated for C2SH30N4O3). 

Bmnpto 22 
l-[2-(3-;Ph«iiylpropoxY)ethyI>^^^ 




According to Che general method of Example 20 (Parts A-C), 2-(LH , -inridazo[4 F 5- 
c]qumolin-l-yl)efhanol and (3- bxomopi o py I)benzene were combined to provide l-[2-{3- 

20 phenylpiop<«y)emyI]-lif-^^ as a white solid. 

'H NMR (300 MHz, DMSO-d<) 8 8.17 (a, 1H), 8.12 (d, J^72 Hz, 1H), 7.64 (dd, J=83,1.0 
Hz, IE), 7.45 (m, IB), 724 (m, 1H), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 ft J-5.1 Hz, 2H). 3.82 ft J=5.1 Hz, 2H), 329 ft J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m,2H),U6-125(m,8H),0.88(t,J=72Hz,3H); 

25 ^ NMR (75 MHz, CDCb) 6 151.5, 1445, 142.6, 141.4, 132.6, 1283, 1282, 127.4, 
127.1, 125.8, 1222, 119.8, 115.4, 70.4, 68.6, 47.6, 32.0,305; 
MS (EI) m/e 347.1882(347.1872 Calculated for ChHhN«0). 
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Example 23 
1^-{[3K3,4-Dimethylphcxiy^^ 

lH.inudazo[4 t 5^]giiinolb^amii^ 




Under a nitrogen atmosphere, 1 -p^propynyloxy)cthyl]-lH-hiudazo[4,5- 
c]qBmolin-4-amine (0.5 g, 1.9 mmol), copper Q iodide (0.036 g, 02 mmol), 4-iodo-ortAo- 
xylene (0 J g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stixxed st ambient 
temperature. Dichlorobisftriphenylphosph^ (0.066 & 0.1 mmol) was added 

10 and tiie reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was stQl present. The 
reaction mixture was heated at 6S°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromcthano c ontaining 
methanol. The insoluble material was isolated by 

15 toluene (40 mL) to provide 0.1 g of l<2-{|><3 > 4-dimefhylphen^ 

lif-imida2o[4^]quinolin^amnie as a solid, m.p. 214-216°C. Analysis: Calculated for 
CaaH^O: %C, 74 J7; %H, 5.99; %N, 15.12; Found: %Q 7424; %H, 5.98; %N, 15.08. 
! H-NMR(300 MHz; DMSO-d«) 5 (ppm) 8.167(s,lH), 8.112(d f J*7.3Hz t lH) t 
7-628(<y«83Hz f lH) l 7.44(g*73Hz,lH), 7-232(U«6.8Hz,lH), 7.078(dJ«7.8Hz,lH), 

20 7.024(s,lH) f 6^52(4^-7.9^150, 6.586(s,2H), 4.849(t^5Hz^H), 4365(s£H), 
4.015(t^-5.6Hz^H), 2.197(*3H), 2.159(*3H). 

Examples 24 - 27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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2^4-Amino-li?-imda^ (25 mg) was placed 

ina2 dram(7.4mL) viaL Sodium hydride (1.75 eq of 60% m mineral oil) and N,N- 
dimetbylformamide (1 mL) were added. The vial was placed on a sonicate for about 10 
minutes at ambient temperature to allow the aBcoxide to fo r m . The halide (1.75 eq) was 

5 added and the vial was placed back on flie sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm die formation of 
the desired product The reaction mixture was purified by semi-preparative HPLC. The 
8enn-prep HPLC fractions were analyzed by LC-APO/MS and fixe appropriate ftactions 
were combined and lyopMlized to provide the trifhioroacctate salt of ^desired product, 

10 which was confirmed by accurate mass and *H NMR. The table below shows the structur e 
of die fiee base and the theoretical mass (TM) and the measured mass (MM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Pa.) 


24 


NH, 


A 


TM- 346.1794 
MM - 346.1795 


25 


NH, 


A 


TM- 360.1950 
MM -360.1955 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


NH, 


» 


TM -414.1667 
MM=414.1678 


27 


Br 


A 


TM- 424.0899 
MM-424.0902 



Examples 28 -41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 

5 The 4-ammo-li?-imida^ alcohol (25 xng) was placed in a 2 

dram (7.4 mL) viaL Sodium hydride (1 .2 eq of 60% in mineral oil) and N.N- 
dimethylfbrmamide (1 mL) were addedL The vial was placed on a somcator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (1.2 eq) was added and the vial 
was placed back cm the sonicator for about 1 to 2 hours at 50°C The reaction mixture 
10 was analyzed by LC/MS to confirm the fiarmation of ^desired product The reaction 
mixture was purified by semi-preparative HPLC. The senri-^rep HPLC fractions were 
analyzed by LOAPCI/MS and fee appropriate fractions were combined and lyophilized to 
provide fee trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and 'HNMR. The table below shows fee structure of fee fiee base and fee 

IS theoretical mass (TM) and fee measured mass (MM) . 
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Example 


Structure of Hie Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


28 


XX? O 


A 


TM- 394.1794 
MM- 394.1791 


29 


MU 


A 


TM "42S.1404 




^^^^^^^ 




MM "428.1396 










o 






30 


NH, 


A 


TM- 428.1404 
MM -428.1397 


31 




A 

• 


TM-408.19S0 
MM -408.1956 
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| Example I 
1 # 1 


Structure of the Free Base 


Purification 1 
Method 


Mass Measurement 
Pa.) 


32 


NH, 

• 


A T 


TM- 408.1950 
MM =408.1956 


33 


NH, 

8% 

i ^> 


A [ 


TM- 346.1794 
MM =346.1791 


34 


1 a 


A 


i TM- 380.1404 
MM -380.1399 


35 


• > 

1 • 


A 


TM- 380.1404 
MM -380.1399 



84 



WO 02/46189 



PCT/US01/46581 



Example 

# 


Structure of the Fits Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 


NH, 


- A 


TM- 360.1950 
MM -360.1942 


37 


NH, 


A 

• 


TM- 360.1950 
MM -360.1941 . 


38 


NH, 


A 


IM -380.1404 
MM -380.1400 


39 


NH, 

J&V 


A 


TM- 371.174$ 
MM "471.1751 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 




# 




Method 


- (Da.) 




40 


NH 2 

CO-v 


A 


TM= 380.1404 
' MM -=380.1398 




41 




A 


"EM =376.1535 
MM -376.1536 





Examples 42 -88 

The compounds in the table helow were prepared according to the synthetic 
S method of Reaction Scheme I above using the following general method. 

The 4-amino-LET-mri^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL)YiaL Sodium hydride (1 2 eq of 60% in mineral oil) and N,N- 
dimcHiylformamide (1 mL) were added. The vial was placed on a sonicate for about 15 
to 30 minutes at ambient temperature to alio w the alkoxide to form. The halide (12 eq) 
10 was added and the vial was placed back on the sonicate for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-prepaiative 
HFLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
15 the desired product, which was confirmed by accurate mass and l HNMR. The table 
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below shows the structure of die fire base and the theoretical mass (TM) and (he measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


NH, 

0 


A 


TM- 318.1481 
MM = 318.1482 


43 


NH, 


A 


TM- 328.1535 
MM = 328.1534 


44 




A 


TM= 377.1488 
MM =377.1487 


45 


NH, 


A 


TM- 430.1617 
MM-430.1614 
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Example 1 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 


NH a 

0 


A 


TM- 371.1746 
MM -371.1746 


47 




A 


TM- 380.1404 
MM =380.1394 


48 


XJ-J 

\ X 


A 


TM-430.1617 
MM B 430.1613 


49 




A 


TM = 360.1950 
MM "360.1949 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


SO 


NH 2 

U V 


A 


TM- 346.1794 
MM = 346.1781 


51 


5TTV 


A 


TM- 363.1331 
MM -363.1324 


52 


U V 

^ .V 

CI 


A 


TM- 366.1247 
MM -366.1243 


53 


NH, 

a 


A 


TM- 400.0858 
MM = 400.0856 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


54 


NHj| 


A 


TM- 364.1331 
MM ■ 364.1352 


55 




A 


TM = 405.1801 

uu m Ar\< 1704. 


56 


NH, 


A 


TM" 377.1488 
MM- 377.1490 


57 




A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


NH, 

0 


A 


TM 53 391.1644 
MM =391.1637 


59 


NH, 


A 


TM- 360.1950 
MM- 360.1938 


60 


NH, 

Q 

a 


A 


TM- 394.1560 
MM = 394.1558 


61 


NH, 

IT) 

2>, 


A 


TM- 394.1560 
MM =294. 1557 
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Example 1 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 




A 


TM» 428.1 171 
MM - 428.1159 


63 




A 


TM = 428.1824 
MM -428.1826 


64 


N 


A 


TM- 385.1903 
MM =385.1904 


65 


1 


A 


TM" 385.1903 
MM - 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


66 




A 


TM = 41 8.2005 
MM -418.2013 


67 




A 


TM- 388.2263 
MM =388.2257 


68 




A 


TM =400.1511 
MM "400.1507 


69 


JOT 

to 


A 


IM-382.1794 
MM =382.1788 
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I Example 1 
1 # I 


Structure of the Free Base j 


Purification 
Method 


Mass Measurement 
(Da.) 


! 70 


fa 1 


A 


TM- 332.1637 
MM -332.1641 








71 




A 


TM- 390.1692 

UCM m 300 1 697 
























72 




I A 


TM= 346.1794 
MM- 346.1791 


! 73 


a 


1 A 


TM- 366.1247 
MM- 366.1241 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


74 


NH, 

\ 


A 


TM -400.1511 
MM -400.1512 


75 


NH, 

a 


A 


TM -346.1794 
MM -346.1799 


76 


NH, 


A 


TM- 360.1950 
MM -360.1953 
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1 Example 


Structure of me Free Base 


Purification, 


Mass Measurement 


1 * 




Method 


(Pa.) 


77 


NH, 

ft 

r 


A 


TM = 360.1950 
MM* 360.1941 


78 


A- 

CF, 


A 

• 


TM- 414.1667 
MM -414.1670 


79 




A 


TM-452 


6 




NMIM+H^-453 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


80 




A 


TM- 360 
NMIM+Hf'-Sei 


81 




A 


TM" 360 

NMpa+Hf'-sei 


82 




A 


TM- 374 
NM [M+Hf 1 =» 


83 


v. 

0 


B 


TM 13 379.1281 
MM - 379.1278 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 


v 


B 


TM- 348.1586 
MM =348.1588 


85 




B 


TM- 362.1743 
MM-362.1736 


86 




B 


TM- 362.1743 
MM -362.1748 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


NH, 

N 


B 


TM= 373.1539 
MM -373.1546 


88 


NHj 


B 

• 


TM- 373.1539 
MM » 373.1543 



Examples 89 - 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method. 

2^4-Amino-2-butyl^ 
(25 mg) was placed in a 2 dram (7.4 inL) viaL Sodium hydride (12 eqof60% in mineral 
oil) andN^K&neftylfioimamide (1 mL) were added. The vial was placed on a sonicator 
for about IS minutes at ambient temperature to allow die aUcoxide to form. The hahde 
10 (12 eq) was added and the vial was placed back on die sonicator for about 1 5 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product. The reaction mixture was purified by sezm-preparativo 
HPLC The semi-prep EPLC fractions were analyzed by LC-APG7MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoioacetate salt of 
the desired product , which was confirmed by accurate mass and l H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
t (MM). 



# 



89 



Structure of the Free Base 




a 



Pu rific a t ion 
Method 



B 



Mass Measurement 
(Da.) 



TM- 4122030 
MM =4122023 
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B 



TM- 3912576 
MM- 3922575 



91 




B 



TM- 446.2293 
MM -4462287 
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Example 
# 


Structure of file Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


92 




B 


TM = 4462293 
MM =4462288 


93 


NH, 

0^ 
N 


B 

* 


TM 0 4032372 
MM =4032365 


94 


NH, 


B 


TM -4032372 
MM =4032370 


95 




B 


TM =4342046 
MM =4342047 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 


96 


NH, 


B 


TM- 40921 14 
MM =40921 17 



Examples 97 -100 
The compounds in me table below were prepared accoidrngtomesynmetic 
5 method of Reaction Scheme mabwnsmg me mllowmg general memoA 

A l mL portion of a solution prepared by dissolving 0.5 g of 1^4-aminc-Lff' 
in^^qdnomvl-yl^anlz-ol in N^-dhnemylmrmamide (20 mL) was added 
to a2 dram <7.4mL) glass vial contaiiimg the phenol (2 eq.). Triphenyhtosphme (54mg, 
2 eq.) dissolved m N^^e%lfbrmamide (1 mL) was added to the viaL The resulting 
10 slurry was sonicated to dissolve the phenoL Diethyl azcm^arboxylato (36 mg, 2 eq.) was 
addedneaL The reaction mixture was somcated for about 30 mmutes aim men shalcen 
overnight at ambient temperature. The reaction mixture was purified by senn-prepmtive 
HPI£ using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were corifinned by accurate mass and 'HNMR. The 
15 table telow shows the structured 
nominal mass (NM). 



Exmipto ^ 


Structure 


Mass Measurement 


97 


NH, 


TM-343 
NMtM+H] +, »344 
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Example # 


S tincture 


Mass Measurement 


98 




TM-384 

NMCM+3T-385 


99 

» • 


uV 

..°o 


TM-348 
NM[M+HT -349 


100 


NH, 

(TV 

\ 


TM -430 
NM[M+Hr 1 -431 



Examples 101 - 104 
The compounds in the table Mow were prepared according to fee synthetic 
5 xnefhod of Reaction Scheme III above using the following general method. 

AlmL portion of a solution prepared by dissolving 0.5 g of 2-(4-amino-Lff- 
imida2o[4,5^]quinolin-l-yI)-2-ethyledianol in N^-dimeflhylfonnamido (20 mL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine 
(SI mg, 2 eq.) dissolved in N,N-<iime%lfbrmamide (1 mL) was added to the viaL Diethyl 
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azodicarboxylate (34 rng, 2 cq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved inlmL of tetrahydroftran containing triphenylphosphine 
5 (2 eq.). Diethyl azodicaiboxylaie (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated &at the reaction was 
complete . The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APO/MS and the appropriate 
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired 
10 product, which was confirmed by accurate mass and ^NMR- The table below shows the 
structure of the free base and the theoretical mass (IM) and then 



Example # Structure of the Free Base 


Mass Measurement 


101 




TM-398 | 


102 




TM-357 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NH 2 

Ay 


TM-M44 
NM[M+Hf 1 »445 


104 




TM = 389 
NM[M+H| +1 -390 



Example 105 
l^-Phmaxye1hyI)-lJf^^ 




5 2^4-Anmi0-lff-to 

N,NHiiine1hylfbrmamide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
tripbenyiphosplrine (34 mg, 0.130 mmol) were added and flic resulting shiny was 
sonicated for about 1 xninnte. Diethyl azodicartaxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambie nt temp erature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained An additional 

equivalent each of phenol, triphenyiphosphine and diethyl azodicaiboxylate were added. 
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10 



15 



The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM - 304, NM[M+H] +1 - 305. 

Example 106 
H(l-Phmoxymethyl)propy^^ 
NHj 



20 




2<4-Ainmo-li^imidazo[4^]quinoIh>l^ (50 mg, 0.195 mmol) 

andN^^emylfomamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
tnihenylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0.390 mmol). The resultmg solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of startmgmateriaL The solvents 
the residue was p^- J ^^ t ^ mmrt ^ HP ^ n ^ MWS,< ^ A ' Mass Measurement 



TM - 332,NMTM4flJ rt =333. 

Example 107 

l-{(l^H(Prop~2-yiryl<^ 




Part A 

Crude 4Hmloro-3-mto)qumolme (413.8 g, 1 eq.) was dissolved in dichloromethBne 
(1.65 L). The solution was heated to reflux and men filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triemylamine (305.4 mL, 1.1 
eq.) was added in a single portion, mxearm^mixtumwasstixredfor 15 minutes. 
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(RH-)-2-Amino-l-butaiiol (205 mL, 1.1 eq.) was added dropwise while majntmnTng the 
temperature of the ruction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then socked dry. The solid was slurried for 1 hour with cold 80/20 watex/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sacked dry on the filter overnight to provide 475 g of (2R>2-[(3 - 
mtroqainolinr4-yI)amino]butan-l-cL 
Part 6 

10 (2R>2-[(3-Kitroquinolin^ (238 g), isopropanol (5 L) and 

catalyst (23 .8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenatcd at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-ammoquinolin-4- 

15 yl)amino]butan-i-ol as an amber oiL The reaction was run a second time on die same 
scale. 
PartC 

(2R>2-[(3-Aminoqumolm^yI)amino]butan-l -ol (416.0 g, 1 eq.) and 
triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was (Ustffled off as it formed during the reaction. After -500 mL of ethanol had been 
distilled oft; the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess trietbyLorfhoformate was removed under reduced pressure to provide 
crude (M)-2^1ff-imidazo[4^^]q^olin-l-yI)butan-l-oL 
PartD 

25 A mixture of (^2^Lff-imidazo[4^]q^^ (4343 g) and 

acetic anhydride {12 L) was slowly heated over a period of about 2 hours to 100°C The 

reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 

* 

was added and the reaction mixture exothenned to produce a vigorous reflux. The 

♦ 

reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 
30 te mp e ratu re and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in eflxyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
gof aresidne. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stixred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2K>2^Lff-inridazo^ acetate as a 

10 brown solid. 
PartE 

Sodium methoxide(l 63.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (M>2^1iT-imida2o[4,5^]quinolin-l-yI)butyl acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on die filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2JQ-2<liT-imidazD[4,5^ as a solid. 

20 PartF 

(2JQ-2^1Jy-Iimdazo^ (19 g, 78.8 mmol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (1 1.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The org an ic fractions were combined, 
washed with water, dried over magnesium sulfite, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lRH^(prop-2-yny^ 

30 cjqumoline as a brown liquid. 
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PartG 

3-ChIotoperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0 . 5 hour fee reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 
5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfite, filtered and then concentrated under reduced 
pressure to provide l-{(lR>l-[(prop-2-yny^^ 
10 c]qumoline-5N-oxide as a brown oil which solidified overnight 
Part H 

Trichloroacetyl isocyanate (10.7 rnL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour thereaction mixture was concentrated under reduced 
pressure to provide 2,2£4ric^axD-N^l-{(l^^ 
imidazo[4^^]quinolin^y0acetHmide as a yellow solid. 
Parti 

Sodium methoxide (57JmL of 25% in methanol) was added toa mixtmoof the 
20 material fion} Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography during with 80/20 
dicMoromethane/mcthanol to provide a solid. The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C civernigfat to provide 9.77 g 
25 of l-{(lR>l-[(prop-2-ynyloxy)n^ as a 

crystalline solid. 

'H-NMR (300 MHz, DMSO-do) 6 837 (a, 1 H), 8.19 (d, J=83 Hz, 1 H), 7.65 (dd, J=8.3, 
13 Hz, 1H), 7.44 (bit, J-7.6 Hz, 1 H),7.25 (brt, J»7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H), 3.904.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J=73Hz,3H). 



109 



WO 02/46189 



PCT/BS01M6581 



Example 108 

K(li?)-l-{[(3-Phenylprop-2-ynyl)oxy]methyl}piopyl^ 
Lff-imdazo[4^^]qainolk^amiiie 




5 

Part A 

Under a nitrogen atmosphere l-{(120-l-[(prop-2-^ 
imidazo[4,5^]<prinol^^ (0.80 g, 125 xmnoi) and anhydrous N,N- 
dimethyi&rmamide (50 mL) were combined and then heated to 40°C. Dibenzyl 

10 dicarbonate (3.98 g, 13.9 mmol) was added. The reaction was monitoxed by TLC and 
HPLC. After 2 hours more dibenzyl dicarbonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted wife efliyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide NJNKbifl bcnzyloxycaibanyl).! -{(LRH - 

15 [(prop-2-ynyloxy)methyl^^ as alight brown 

ofl. The oil was washed wiflx hoxane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-(Bis bcnzyioxycaxbox^l-{(liO-l-[(pro^ 
imidazo[4,5^]<i^^ (1.91 g, 3.4 mmol), anhydrous acetonhrfle (30 mL) and 

20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper 0) 
iodide (0.026 g), <HcUoK>bis(tripheny^^ (0.048 g) and iodobenzen© 

(0.40 mL, 3.7 mmol) were added. The reactfan was complete m 0.5 hour. The reaction 
mixture was (Huted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid. This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acctate/hexane/trietliylamine to provide 2.1 g of an oiL The oil was a 
mixture of mono and di benzyloxycarbonyl protected 1 -<(LK)-1 - { [(3 -phenylprop-2- 
ynyI)oxy]me%l}propyl)-^ 
PaitC 

5 A portion of fihe material from Part B (0.8 g), methanol, and sodium methoxide 

(1.0 mL of 25% m methanol) were combined. After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrate d under reduced 
pressure. The resulting oQ was purified by column chromatography elutrng with 5 % 
methanol ™ HfcMmonirfhaiic to provide * glassy «>Kd. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 g of l-{(li?>l-{[(3-plienylprop- 
2-yrryI)oxy]methyl} propyl)-^ mp. 63-67"C. 

Analysis:. Calculated for C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-dS) 5 8.40 (s, 1 H), 8.21 (d, J=8 3 Hz, 1 H). 7.64 (dd, J=8.5, 
15 12 Hz, 1 H), 7.43 (brt, J=7.6 Hz, 1H), 725-7.40 (m, 5H), 7.22 (brt, J*7.6 Hz, 1 H), 6.61 
(s, 2 H), 526 (m, 1 H), 4.41 (s, 2 H), 3.95-4.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J-73 Hz, 
3H) 

IR(KBr) 3306, 3171, 1634, 1526, 1100, 755 cm* 1 

HRMS (El) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 



20 



Example 109 
l-{(l*0-H(3-PheriylpropQixy)me%l]prcpy 

t 




O- 



25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 

added to a solution of material from Example 108 Part B (13 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove me catalyst The filtrate was concentrated under reduced pressure. 
The residue .was purified by column chromatography eluting with 2.5% methanol in 
dicMoromethane to provide an oil. The o3 was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(LR)-l-[(3- 

phenylpropoxy)methyl]pro^ as a white crystalline 

solid, m.p.HS-ttO'C. 

Analysis: Calculated far Cx&AUO: %Q 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 l H-NMR (300 MHz, DMSO-d6) S 8 39 (s, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J*83, 

1.0 Hz, 1 H), 7.44 (br t, J*7.7 Hz, 1H), 7.05-730 (in, 4H), 6.95 (brd, J=6.8Hz,2H),6.62 

(s. 2 H), 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (br t, *=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR.(KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 an 1 
15 ' HRMS(EI)CaOTlatedfbr 

Examples 110-112 

Part A 

20 Triethylamine (15 mL) and R-3-anrino-2-m e fl iyI propan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dichlon>-3 -nitroquinoline (243 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was rcfluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexanecort 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystaffized fiom isopropanol to provide 19.0 g ofR-3-t(2-chloro-3-mtroqmnolin-^ 
yl)amino}-2-m cthy lpropan-l-ol as a yellow solid. A sample (500 mg) was recrystaffized 
fiom isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
Part B 

30 R-3^(2<3il©n>-3-n^ 0° & 33.8 

mmol), isopropanol (350 mL) and catalyst (~1 gof 5%platimnnoncarb<m)were 
combined and then hydrogenated on a Parr apparatus at 50 psi (3 .5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-ammo-2<hloroqumolm^ Diethoxymetfayl 
acetate (10.0 mL» 61.5 mmol) was added to the exude intermediate and a strong heat of 

5 reaction was observed The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. Hie extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3<4-chloR>-l£f-i2nidra as a 

yellow/tan solid. 
Parte 

R3^4-Chloxo4J?-imid^ (1,0 & 3.6 

mmol) and methanolic ammonia (30 mL of ~15%) were combined and then heated in a 
IS steel bomb at 150°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 
xecrystalHzed from methanol/dichloromefhane to provide R 3~(4-amino- LfT-imidazo[4,5- 
c]quinolin-l -yl)-2-methylpropan-l -ol as colorless solid, m.p. 258-261°C. Analysis: 
Calculated for C^tfitO: %C, 65.61, %H, 629; %N, 21.86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

Tbe compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method 

R 3<4-AmiiK>-li/-imidazo[4^^]quinolin-l -yl)-2-methytpropan-l -ol (25 mg) was 
placed ina2 dram (7.4 mL)viaL Sodium hydride (12 equivalents of 60% in mineral oO) 
and N^N-dimeflyifonnamide (1 mL) were added The vial was placed on a soxneator for 
about 15 minutes at 50°C to allow the aflcoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicate for about 2 hours at 50°C, The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep EPLC 
fractions were analyzed by LC-APQ/MS and the appropriate fractions wexe combined and 
lyophilized to provide the trifluoroacetate salt of die desired product, which was confirmed * 
by accurate mass and l HNMR. The table below shows the structure of the free base and 
S the theoretical mass (TM) and the measured mass (MM). 







PurificatinTi 


V/fnQc Tiif #»«tjg|i rpm tfftt 
lYinnfi iti Y^rtm ^nivm 


# 




Method 


(Da.) 


110 


IjtH, 

jj^OO h Chlral 

N 


A 


TM» 371.1746 
MM -371.1749 


111 


^J^C ChKrsl 


A 


TM- 4022420 
MM = 402.2413 
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A 


1M- 380.1404 
MM =380.1402 
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Example 113 

l-[(Benzyloxy)metfy^ 

5 Sodium hydride (0 .48 g of 60%, 1 1 3 mmol) was added to a suspension of Lff- 

imidazo[4,5^]qpinolin-4-amine (2.0 g, 105 mmol) in N,N-dimethylfonnamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added. Tie reaction mixture 
was stirred at ambient temperature for 2 hours and then heated an a steam bath for 1 hour. 

10 A precipitate was isolated by filtration The filtrate was diluted with water and an oil 

separated. The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained This material was slurried with iefhrang ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

15 combined with the precipitate to provide 0.8 g of solid. This solid was recrystaUized from 
ethanol (-5 mL) to provide 0.6 g of l-[(benzylaxy)methyl]-l^-imida2»[4^]quinolin4- 
amino, m.p. 

Analysis: Calculated for CisHul^O: %C, 71.0; %H, S3; %N, 18.4; Found: %C, 70.9; 
%H,5J;%N,18A 

20 
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Example 114 

l^-{3-[4-(pimethyla^ 




r 

Part A 

5 Using the general mefliod of Example 12 Part A, N,N-{bifl f£^utoxycaib(n^l - 

P^-propynyfo^ ( 23 g, 536 mmol) was 

reacted with (1.46 g, S.89 mmol) at 70 °C The reaction was 

judged complete at 30 annates. Hie solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfide, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol) to 
provide 0.883 g oftert-butyl l-pK(3-[4<dime%lam^ 
lif-imidazo[4,5^]quinolin^ylcarbamate as a brown solid. 
MS (CI) for CbH^NjOS m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using die general method of Example 12 Part B, terf-butyl l-[2<{3-[4- 
(dimethylammo)p^ 

(0,883 g, 1 307 mmol) was faydrogenated to provide 0.783 g of f erf-butyl l-(2-{3-[4- 
(dimetbylaminofrhei^^ as a 

20 brown solid. 

MS (CI) for C33H0N5O5 m/z 590 (MH*), 490, 3 90, 229 
Part C 

Using the general method of Example 12 Part C, fert-buryl l-(2-{3-[4- 
(dimethylamino)pheiiyl]p^^ (0.783 
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g, 1 221 mmol) was reacted with trifluoroacetic add (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of l-(2-{3-[4- 
(dimetfciylamino)phenyl]propoxy} ethyl)- lH-imidazo [4,5-c] quinolin-4-amine 
(trifluoroacetate)u as a white solid, m.p. 137>140°C. 
S Analysis. Calculated for CuBfoNjO (C2HF 3 OOu:%C, 54.83; %H, 522; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 1227 

'H NMR (300 MHz, DMSO-ds) S 9.04-9.1 1 (bs, 2 H), 8.49 (s, 1 H), 826 (d, J- 72 Hz, 1 
H), 7.83 (d, J - 82, 1 H), 7.74 (t, J=>82 Hz, 1 H), 7.56 (t, J - 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m,2H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J- 45, 2 H), 327 (t, J - 5.9, 2 
10 H),228(s,6H).225ftJ-7.8,2H),lJ4feJ»6.4,6.8 f 2H) 
MS (GQ for C23H27N5O m/z 390 (MH*), 229 

Example 115 

1 -<2- {[(2£)-3 -Phenylprup-2-enyI]axy} ethyl)- Lff-inudazo[4^-c]qumolm-4-anime 

15 , W 

FartA 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dhncthylfbrmamide (10 mL) and 2^1if-imidazo[4^]qmnolin-l-yl)ethanol 

20 (0.902 g, 4.23 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cmnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes wife -80% conversion to desired product Thevolatiles 
were removed under reduced pressure and (he resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromothane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfite, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dicUoromethane/methanol) and dried in vacuum 
ovea at 60 °C for 15 hours to provide 0.652 g of l-^-{[(2£)-3-phenylpn>p-2- 
enyl]oxy}c^l)-lif-imidazo[4,5^]qumoliiic as a glassy solid 
MS (CI) for C21H19N3O m/z 330 <MH*), 214 
5 PartB 

Using the general method of Example 1 PartB, l-(2-{[(2£)-3-phenylprop-2- 
cnyi]oxy } e^I> l^-imidazo[4^^]qumolmc (0.652 & 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(22^3-phenylprc^^ 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PaxtC 

A round bottom flask was charged with a stir bar, l-(2- {[(2£>3-phenylprop-2- 
enyl]oxy}ethyI)-ltf-i^ (0-67 g, 1.98 mmol), 

dichloromethane ( 1 5 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyl chloride (0.415 g, 2.18 mmop was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous so dium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1 - 
(2-{[(2£)-3-phenylprop^ as a white 

fluffy solid, m.p. 183.7-184.3°C. 

Analysis Calculated for CuB^O: %C, 73.23; %H, 5.85; %N, 1627. Found: %C 
73.1 1;%H, 5.81; %N, 16.10 
25 ! H NMR (300 MHz, DMSO-d«) 8 8.19 (s, 1 H), 8.12 (d, J « 73 Hz, 1 H), 7.62 (d, J « 83 
Hz, 1 H), 7.43 (t, J-83Hz, 1H), 7.19-731 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J = 16.0, 52 Hz, 1 H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J -3.9, 2 H), 3.91 (t, J 
-5.4,2H) 

MS (CI) for Ca {H^O m/z 345 (MH*), 270, 229 
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Example 116 
2<)ctyl-l-{2-[(3i)^ 

lg-imida2o[4J^]qumolwv^ftTTitT>ft 




5 

PaxtA 

Using the general method of Example 1 Part A, 2-<2-octyl-Lff-imidazo[4,5- 
c]qumolm-l-yI)ethanol (4.8 g, 14.75 mmol) was reacted with piopaigyl bromide (80% in 
toluene, 453 mL, 4425 mmol) to provide 4.84 g of 2^>ctyl-.l -[2-(prop-2-ynyloxy)etiiyI> 
1 0 lif-imickzo^^S-cjqurnoKiie as a blown solid. 
PartB 

Using the general method of Example 12 Part A, 2-odyl-l-{2-(prop-2- 
ynyloxy)ethyl]-l^-imidazo[4,5^]qumoIinB (4.84 & 1332 mmol) was reacted with 
iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were Temoved under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2-octyM-{2-[(3-phenylprop-2-y^^ as a 

pale yellow solid. 

MS (0) forCaBfoNaO m/z 440 (MS*), 291 
20 PartC 

Using die general method of Example 1 Part B, 2-octyl-l - {2-[(3-phenylprop-2- 
ynyI)Gxy]ethyi}-liK^ (22 g, 5,004 mmol) was oxidized to provide 

228 g of 2^1-l-{2-[(3-pheny^^ 
oxide as an oil 
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PartD 

Using flic general method of Example 115 Part C, 2-octyl-l-{2-[(3-phenylprop-2- 
yrryI)oxy]ethyl}-l/f-irnidazo[4>c3qukoIme-5N-<)xide (22 g, 4.83 mmol) was animated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystallization 
5 from 2-propanol to provide 123 g of 2octyl-l-{2-[(3-phenylprop-2-yrryI)oxy]ethyl}-Lff- 
irnidazo[4,5<]quim>lriHt-amine as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for CaHwNiO: %C, 76.62; %H, 734; %N, 1232. Found: %C, 76.6; 
%H, 7.49; KN, 12.19 

! H NMR (300 MHz, DMSO-dj) 8 8.07 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
10 (t, I - 6.8 Hz, 1 H), 727-736 (m, 3 H), 7.18-724 (m, 3 H), 6.45 (s, 2 H), 428 (t, J = A3 
Hz, 2 H), 4.34(s, 2 H), 4.00 (t, J = 4.9, 2 H), 2.94 (t, J - 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J - 6.8 Hz, 3 H) 
MS (CI) for C19H34N4O m/z 455 (MH*), 283 

15 Example 117 

2-Octyl-l-p-<3-pbenyU)ropoxy)emyQ-l^-mnd^ 




Part A 

20 Using die general method of Example 12 Part B, 2-octyl-l - {2-[(3-phenylprop-2- 

ynyl)oxy]e%l}-li/-iimdazo[4,5-c]q^ohne (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 g of 2^ctyM-[2-{3-phanylpropoxy)ethyI]- as a 

white solid. 

'HNMR (300 MHz, DMSO-d«) 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
25 Hz, I H), 7.63-7.71 (m, 2 E), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 ft J = 4.9 Hz, 2 
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H), 3.84 (t, J - 43, 2 H), 335 (t, J - 53 Hz, 2 H), 3.04 (t, J - 7.8 Hz, 2 H), 13 1 (t, J = 8 3 
Hz, 2 H), 1.91 (p, J - 73, 73 Hz, 2 H), 1.59 (p,J« 8.8, 5.8 Hz, 2 H), 135-1.49 (m, 10 H), 
0.85 (t, J -73 Hz, 3 H) 
Part B 

5 Using the general method of Example 1 Part B, 2-octyl-l-[2-<3- 

phenylpiopoxy)emyI]-li^imi(kzo[4^^]qumolme (1.78 g, 4.03 rmnol) was oxidized to 
provide 1.8 g of 2-octyl-l-[2-(3-pheiryh«opoxy^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 PartC, 2-octyl-lr[2-{3- 

pheny]propoxy)emyl]-l/^irmdazo[4^]qamolm^ (1.85 g 4.03 mmol) was 

*vni™»**A Tho resulting brown solid was purified by trituration with ethyl ether and 
recrystalHzation from acetcmtrile to provide 031 g of 2-octyl~l-[2-(3' 
pbraylpxopoxy)etrr/I]-li?-iimdi^ as a white crystalline solid, 

15 m.f. 103.8-1043°C. "*. 

Analysis. Calculated for C9H31N4O: %C, 75.94; %H, 835; %N, 1232. Found: %C 
75.71; %H, 8.46; %N, 1232 

'HNMR (300 MHz, DMSO-ds) S 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J- 7.8 Hz, 1 H), 731 (t, J- 7.8 Hz, IB), 7.05-7.15 (m, 3 H), 630 (dd, J- 5.4, 13, 2 
20 H),6.45(s.2H),4.73(t,J-4.4Hz,2H),3.80(t,J=43,2H),334(t;J=53Hz,2H), 
237 (t, J -7.8 Hz, 2 H), 239 (t, J- 7.8 Hz, 2 H), 135 <p, J-73, 7.8 Hz, 2 H), 1.62 (p, J 
- 63, 63 Hz, 2 H), 134-1.44 (m, 10 H), 0.84 (t, J -6.8 Hz, 3 H) 
MS (CI) for C29H38N4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Meftyl-l-{2-[(3-pheny^a^2-ynyi)oxy3othyl}- 
l^-imida2o[4^^]qumolin-4-amine 




5 

PartA 

Using me general method of Example 1 Part A, 2-^-memyHiT-imidazo[4,5- 
c]qumottn-l-yOemanol (4.0 g, 17.6 mmol) was reacted with propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-me%l-l-[2-(prop-2-ynyloxy)ethyri- 
10 i g-miida2P[4^]qmnoBne as a dark brown ofl. 
MS (d) for C t6 HuN 3 0 m/z 266 (MH*), 184 
PartB 

Using the general mefliod of Example 12 Fait A, 2-methyl-l-[2-(prop-2- 
ynyioxy)ethyI]-lJWm^ (3.6 g> 13.57 mmol) was reacted with 

15 iodobenzenc (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
feen extracted with dichloromethane (3x). The organics were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfite, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromethane/mefiianol) and recrystaffization from acetonitrile to 
provide 1.94 g of2^ethyM-{2-[(3i>hei^ 
c]qumoline as a light yellow solicL 
MS (O) for C21H19N3O m/z 342 (MH*), 228 
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PaitC 

Using the general method of Example 1 Part B, 2-methyl-l-{2-[(3-plwny^ 
yiiyl)oxy]ethylHJ^^ (1.0 g, 2.93 mmol) was oxidized to provide 

13 g of2-me%l-l-{2-[(3-phenylprop-2-ynyi)o^ 
5 SN-oxide aa a tan soKcL 

^NMRtfOO MHz, DMSO-d<0 8 8.94 (s, 1 H), 8.78 (d, J» 83 Hz, 1 H), 8.48 (d, J*7,8 
Bz> 1 H), 7.79 (m, 2 H), 7.26-735 (xn, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (a, 2 H), 4.04 (t, J « 4.9, 2 H), 2.66 (a, I H) 
PaitD 

10 Using the general method of Example 115 Part C, 2-methyl-l - {2-[(3-phenytpxop- 

2-ynyI)oxy]ethyl} - lif-imidazo[4>c]quinoIm©-5N-Kmde (1.05 g, 2.93 mmol) was 
ntnTnatrd. The resulting tan soHd was piirified by trituration with ethyl ether, 
ffM>rjmi»KTqfinm ftom toluene, chromatography over silica gel (98/2 
dichloromethane/metfianol) to provide 0261 g of 2-methyl-l-{2-[(3-phenylprop-2- 

15 ynyI)oxy]etiryl} - Lff-imidazo[4^]qmnolin-4-aniiiie as a white powder, m.p. 
142.7-1433°C 

Analysis. Calculated for CaHaMO: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
7357; %H. 5.77; %N, 15.77 

'HNMR (300 MHz; DMSO-dj) 8 8.08 (d, J- 83 Hz, 1 H), 7.61 (d, J - 8 J Hz, 1 H), 7.41 
20 (U = 83 Hz, 1H), 7.28-735 (m, 3 H), 7.12-7.24^ 
Hz, 2 H), 4 36 (s, 2 H), 4.02 ft J = AS, 2 H), 2.62 (a, 3 H) 
MS (d) for C21H30N4O m/z 357 (MH*), 243, 199 
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Example 119 
2-Me%H-[2<3-phenylpropoxy)e^ 

1 




} 




5 Part A 

Using the general method of Example 12 Part B, 2-me%l-l-{2-[(3^henylprop-2- 
ynyI)oxy]et^}-l£^^ (0.9 g, Z636 xnmol) was hydrogenatedto 

provide 0.845 g of2-methyl-l-[2<3-phenyipropo^ as 
a white solid. 

10 ^NMRpOOMHz.DMSO-d^e 9.12 (s, 1 H), 8.44 (d, J-7.3 Hz, 1 H), 8.16 (d, J-7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J =45 Hz, 2 
H),3.85(t, J-5.4Hz,2H),3.23(t, J-6.4,2HO,2.70(s,3H),23 (t, J -7.8 Hz, 2 H), 
1.58 fc, J -6.36, 636 Hz, 2 H) 
PaxtB 

15 Using flie general method of Example 1 Part B, 2-methyl-l-[2-{3- 

phenylpropoxy)e%I]-lJ^inudazo (0.845 g, 2.45 nnnol) was oxidized to 

provide 0.88 g of 2-me%l-l^^-phenylprcp^ 

5N-oxide as a glassy solid. Material was used without father purification. 

PaitC 

20 Using fhe general method of Example 115 Part C, 2-methyl-l-[2-(3- 

phenylpn>poxy)ethyI>^ 

animated The resulting brown solid was purified by trituration with ethyl ether and . 
recrystallized ftom toluene to provide 0.596 g of 2-methyl4^^-phenyipropoxy)e% 
lif-i2nidazo[4^]quinolin-4-ani^ as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

'H NMR (300 MHz, DMSO-ds) 8 8.07 (d, J - 83 Hz, I H), 7.62 (d, J = 73 Hz, 1 H), 7.41 
(t, J - 73 Hz, 1 H), 732 (t, J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J = 6.8, 2.4 Hz, 
5 2 H), 6.52 (a, 2 H), 4.73 (t, J - 4.9 Hz, 2 H), 3.80 & J - 4.9, 2 H), 3.24 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J - 8.3 Hz, 2 H), 1.62 (p, J- 6.8, 6.4 Hz, 2 H) 
MS (CI) for CaHwNiO m/z 361 (MH*), 347, 199 

Example 120 

10 2<MefooxydiiyI)-l-{2-[(3-phgiylprop-2-ynyI)oxy](^l}- 

l^-mudazo[43-«]qianolm-4-amine 
NH, 




Part A 

15 Using foe general mefood of Example 1 Part 2-[2-{metiioxyethyI)- lif-imidazo [4,5- 

e]qumolh>l-yl]efoanol (233 g, 933 mmol) was reacted with propargyl "bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2^mefthaxyethyI>l-[2-(prop-2- 
ynyloxy)efoyI]-lH'-mn^azo[4,5-c]qimiolme as an oil 
MS (CD for C18H19N3O2 m/z 310 (MH*), 278, 196 

20 PartB 

Using foe general mefood of Example 12 Part A, 2-(mefooxyefoyI)-l-P-(piop-2- 
ynyloxy)e%l]-lJy-nnidazo[4^]q (2.72 & 1.79 mmol) was reacted with 

iodobenzenc (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatQes were removed under reduced pressure and the 
25 resulting oil partitioned between dichloromethanc and 5% aqueous sodium bicarbonate. 
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» 

The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicttoromethane/mefhanol) and trituration with hexane to provide 
5 239 g of 2<methr*yethy^^ 
c]quinoline as a yellow solid. 
MS (d) for C24H23N3O2 m/z 386 (MH*), 354 f 270 
PartC 

Using flte general method of Example 1 Part B, 2-<mothoxyetfayI)-l-{2-[(3- 
10 phenylprop-2-yny0Qxy]e^ (1.19 g, 3.097 mmol) was 

oxidized to provide 124 g of 2^meihoxyethyI}-l- {2-[(3-pte 
UJ-imidazo[4, 5-c]qainoline-5NKmdo as an glassy solid. 
PartD 

Using the general method of Example 115 Part C, 2-(methoxyethyI>l-{2-[(3- 

15 phenylp^2-ynyOGxy]e^ 

nnnol) was aminated. The resulting brown oil was purified by chromatography over silica * 
gel (98/2 dicMoromctfane/methanol), recrystallization from ethyl acetate and acetomtrilo 
to provide 0379 g of2<methoxyethyI)»l-{2-[(3-phenylprop-2-y^ 
imidazo[4,5^]qumoHn-4-amine as a white solid, m.p. 134.5-135.5 °C. 

20 Analysis. Calculated for C24H24N4O2: %C, 71 .98; %H, 6.04; %N, 13.99. Found: %C, 
7221; %H, 5.98; %N, 1429 

! H KMR (300 MH* DMSO-d«) 5 8.09 (d, J - 83 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(U « 83 Hz, 1 H), 728-736 (m, 3 H), 7.18-724 (m, 3 H), 650 (s, 2 H), 4.82 (t, J - 43 
Hz,2H), 436 (s,2H), 4.01 (t,J-4J t 2H), 3.84 ft J- 6.8 Hz, 2 H), 329 (s,3H),323 
25 (U=6.8Hz.2H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 255, 183 
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Example 121 
2^-Me&oxye%I)-l-[2^i3henylpropoxy)etJiyl]- 
lif-imidazo[4^^]quinolin-4-amme 




PartA 

Using tire general method of Example 12 Part B, 2-{2-mcthoxyethyI)-l - {2-[(3- 
phenylpnjp-2-ynyI)oxy]e1hyl}-l#^^ (1 2 g, 3.11 mmol), was 

hydrogenated to provide 1.01 g of 2^-methoxyethyI>l-[2^ 
10 fmtH^To [4^v»]/pfn«^ na as an oiL 

MS (d) far C24HbN 3 Q2 m/z 390 (MH*), 235 
PartB 

Using the general method of Example 1 Part B f 2-(2-metiioxyethyI>-l-[2-<3- 
pheny!propQxy)efliyl]-ljff-im^ (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1.05 g of 2^-metiioxyethyI)-l-[2^-phenjdprop 
c]qumoIine-5N-oxide as an brown ofl. 
PartC 

Using the general method of Example 1 15 Part C, 2-(2-methoxyethyI)- 1 -[2-(3- 
/ phczQdpropoxy)eflxyI]-li^imid (1.05 g, 2.601 mmol) was 

20 The resulting brown solid was purified by chromatography over silica gel (98/2 

dichloromethane/methanol), rccrystallization from ethyl acetate/hexane to provide 0.1 11 g 

of2^-methoxyefliyl}-l-PK 3 1^ 
as a white solid, ntp. 103.8-104.5°G 

Analysis. Calculated for C24B&N4O2 (BiOfe: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
•25 %C, 7038; %H, 6.80; KN, 13.57 
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'HNMR (300 MHz, DMSO^) 8 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, J « 83 Hz, 1 H), 7.42 
(tJ - 6 8 Hz, 1 H), 722 (U - 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H). 6.89 (d, J - 5.4 Hz, 2 H), 
649(s,2H),4.78(U=»^Hz,2H),3.86(U«=6.8.2H),3.80(U-5.4Hz,2H),330 

(s,3H).3J2-328(m,4H), 239 (t.I-8JHz,2H), 1.62 (p,J-8J, 6.4 HZ.2H) 
5 MS ((3) fcr CmHuNiOi m/z 405 (MH*), 373, 235 



Example 122 

2KEtiiaxymetfyIHK2-[^ 

lH-nnidazo[4^^]quinolin4-amine 



10 



15 



20 




Using fiw general method of Example 1 Part A 2^K e * O0, y n?e *^^* 

g,5.123tmnol) was reacted with popargyl 

bromide (80% to toluene, 1.7 ml. 1537 n^^ 
[2-(prop-2-ynyloxy^^ asaaoiL 
MS (CI) fcr CuftjNjO, m/z 310 (MH 4 ), 371, 270 

Pa3tt B 12 Part A, 2Kethoxyme1hylH^<P r ?P' 2 * 



vuylc^ethylH*^ (13 8. 4.13 mmol) was reacted warn 

i odobenzex W (0.5txi^434Tnmol)at40-C. Ate 50 minutes the reaction was judged 
complete, mvolaffles were rexr^vedui^ reduced pressure 

r - Hie aqueous 



e^dwimdicHaromethane. The organic fiactious were wrabmed, washed 



25 layer was 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oQ. The oQ was purified by chromatography over silica gel 
(9872 dichloromethane/methanol) to provide 125 gof 2^etnoxymethyI)-l-{2-[(3- 
phenylpTop-2-yrry0oxy]etbyl}-liy-im as a brown glassy solid. 

5 MS(a)forC24Hj3N30 2 m/z386(MH , ),342,272 
Parte 

Using nie general method of Example 1 Fart B, 2^ethoxymethyI)-l-{2-[(3- 
phenyinrop-2-ynyl)oxy]ethyl}- Lff-imidazo [4^]quinohne (0.655 g, 1.70 mmol) was 
oxidized to provide 0.68 g of 2^ethaxymethyl)-l - {2-[(3 -phenyhjrop-2-yrryl)oxy]ethyl}- 
10 Ur-hnidazo[4^-c]quinoline-5N-oxide as anon. 
PartD 

Using the general method of Example 115 Fart C 2-(ethoxymethyI)-l-{2-[(3- 
phenylpiDp-2-ynyl)oxy]e1^ (0.682 g, 1.700 

nnnol) was animated. The resulting brown solid was purified by chromatography over 
15 ' sflica gel (98)2 dichkftbmelhaneAnelhanoi) to provide 0297 g of 2^emoxymethyl)-l-{2- 
[(3-pberrylprop-2-ynyI)c^]ethyl}-^ as a white granular 

solid, mp. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4Q2 (HjO)w: %C, 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71 26; %B, 556; %N, 13.74 
20 'HNMR (300 MHz, DMSO-dj) 5 8.13 (d, J-7.8 Hz, 1 H), 7.63 (d, J - 82 Hz, 1 H), 7.44 
(t, J- 6.8 Hz, 1 H), 728-7.36 (m, 3 H), 7.19-726 (m, 3 H), 6.67 (a, 2 H), 4.88 (t, J - 5.4 
Hz, 2 H), 4.81 (a, 2H) f 428 (a, 2 H), 4.03 (t, J- 55, 2 H), 3.55 (q, J- 6.8, 72 Hz, 2 H), 
1.15(t,J-6.8Hz,3H) 

MS (CQ for C24HMN4O2 m/z 401 (MB 4 ), 371, 285 
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Example 123 
2-Butyl-l-{2^(3-pheny^ 

lH-imidazo[4^^]qmiiolm^amiiic 




5 

Part A 

Using the general method of Example 1 Part A, 2^-butyl-lif-muda2o[4 r 5- 
c]quinolm-l-yI)ethanol (5.0 g, 1856 xmnol) was reacted with propargyi bromide (80% in 
toluene, 63 ml* 55.62 mxnol) to provide 4.02 g of 24>utyl-l^-<prop-2-ynyloxy)ethid]- 
10 lH-imida2o[4,5-c]quinolme as a tan soKi 

MS (d) for Ci*BfoN 3 0 m/z 308 (MH 1 ), 268, 220 
Part B 

Using the general mefliod of Example 12 Part A, 2-butyH-[2-(prop-2- 
ynyloxy)e%I]-lJE^imidazo[4 > 5H:]qumolme (4.0 g, 13.08 mmol) was reacted wife 

15 iodobenzene (1.6 mL, 14.38 rnmal) at 90 °C. After 1 5 minutes the reaction was judged 
complete. The volatQes were removed under reduced pressure and fee resulting oil was 
purified by chromatography over silica gel (98/2 dkhloxomefhane/mefeanol) and 
recrystallization fiom mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyH-{2- 
[(3-phenyfcrqp-2-yxyl^ as a tan solid 

20 PartC 

Using the general method of Example 1 Part B, 2-^W-{2-[P-phenylprop-2- 
ynyl)oxy]etlyl}-lff-iniidazD[4^]quiiwl^ (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-butyl-l-{2^(3-pheny 
oxide as an oil 
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PartD 

Using the general method of Example 115 Part C, 2-butyl- 1 - {2-[(3-phenyrprop-2- 
ynyl)oxy]e%l}-l#-irmdazo[4,5^]qum^ (1.04 g, 2.60 rmnol) was animated. 

The resulting brown solid was purified by trituration with ethyl ether, two times with 

S chromatography over silica gel (8/2 dicUorornethane/ethyl acetate, 98/2 

dicUcjromethane/methanol) to provide 0.450 g of 2-butyl-l - {2-[(3 -phenyrprop-2- 
ynyI)oxy]ethyl}-li?-mmlazD[4 I 5^]qu^ as a white powder, rap. 1 33-140 °C. 

Analysis. Calculated for CuHiMO (HjO) w : %C, 74.67 ; %H, 6.62; %N, 1353. Found: 
%C 74.65; %H, 6.60; %N, 14.00 

10 , Hl^(300MH^DMSC-d fi )88.08(d,J-7.8Hz,lH),7.61(d,J=7JHz,lH),7.41 
(t, J - 73 Hz, 1 H). 7 39-7 36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 43 
Hz, 2 H), 434 (s, 2 H), 4.01 & J = 43, 2 HX 235 (t, J - 83 Hz, 2 H), 1.81 (p, J - 73, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 0.93 (t, J«=»73Hz,3H) 
MS (CI) for CjsHwNiO ra/z 399 (MH*), 283, 267 

15 

Example 124 

2-Brityl-l-[2-(3-phenylpioF 




Part A 

20 Using the general method of Example 12 Fart B, 2-butyl-l -{2-[(3-phenylpn)p-2- 

ynyI)axy]eti3yl}-lH-ixnidazo[4^-c]quixiol^ (2.4 g, 626 mmol) was hydrogenated to 
provide 1.67 g of 2-*irtyM-[2-{3-pheoylpi^^ as a 

white solid 

MS (Q) for C25H29N3O m/z 388 (MH*), 279 
25 PaxtB 
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Using Am general method of Example 1 PartB, 2-butyl-l-{2-{3- 
phenylpropoxy)eaiyl]-lif-iinidazo[4,5<]quinolme (1.68 g, 434 mmol) was oxidized to 
provide 1.75 g of 2-butyM-[2-(3-phenylpr^ 
oxide as glassy solid. 
5 MS(CI)fbrC25Ha>N3O2m/z404(MH^,388 

PattC 

Using the general method of Example 115 Part C, 2-bu±yl-l-[2-(3- 
pkenylpiopoxy)e%l]-lJr-h^^ (1-75 g. 4.34 mmol) was 

aminated. The resulting tan solid was purified byiecxystalHzationftomacetonitrileto 
10 provide 0 372 g 0 f2^m^H-[2{3-pheiryhOTpoxy)^ 
amme as tan crystalline solid, m.p. 80.8-813 °C. 

Analysis. Calculated for (HaO}* %C, 73.61 ; %H, 736; %N, 13.73. Found: 

%C, 73.3; %H, 7.65; %N, 13.67 

'H m4R (300 MHz,DMSO-d«) 6 8.07 (d, J - 8.3 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
15 (t, J- 73 Hz. 1 H),721 (t, J ■ 73 Hz, IE), 7.05-7.14 (m, 3 H), 6.89 (d, J-73 Hz,2 H), 
6.45(s,2H).4.74(1,J-4.4Hz.2H),3.80(t,J-4^2H),3^(t,J»55Hz,2H).258 

(t, J-73 Hz, 2 H),239 (t, J-7.8 Hz, 2H), 1.84 (p, J-73, 83 Hz. 2H), 1.62 (p, J-7.8, 
53 Hz. 2 H), 1.48 (sextet, J - 73, 73, 7.8 Hz, 2 H). 0.95 (t, J - 73 Hz, 3 H) 
MS (GO for CjsHwtV) m/z 403 (MR*), 213 



20 



Example 125 
l-P-(Benzyloxy)e%l>2Ken\oxynaemyI^ 





Part A 

25 Using me general memod of Example 1 Part B, H2-(benzyloxy)cmyl>2- 

(ethoxyine1hyl>lH-hni^ (0324 g. 0.897 mmol) was oxidized to 
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provide 0338 g of l-P^enzyloxy)etiiyl]-2^ethoxym 

5N-oxide as a brown oiL 

PartB 

Using the general method of example 115 Part C, 1 -[2-(benzyloxy)ethyI]-2- 
5 (ethoxyrnethyl)-ljy-irnidazo^ (0J39 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recrystallized from acetonitrile to 
provide 0.187 g of l-[2<benzyloxy)ethyI]-2^etkDC^ 
4-amme as a white powder, m-p. 1443-146.0 °C. 

Analysis, Calr^frtH for C22H24N4O2: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 6.29; %N, 15.09 

'HNMR (300 MHz, DMSO-ds) 8 8.08 (d, J = 7.8 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-7.24 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (a, 2 H), 4.87 (t, J - 5.4, 2 
H), 4.79 (a, 2 H), 4.44 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J-6.8Hz.3H) 

15 MS(a)£brCazH24r^<^rn/z377^).331,241 

Example 126 
l^^cnzyloxy)erhyl]-24nrtyl-lif-irmda^ 




20 Part A 

Using the general method of Example 1 Part B, l-[2-(bcnzyloxy)cthyl>2-butyl- 
l^midazo[4^-c]qumolme (23 g, 639 mmol) was oxidized to provide 2.4 g of l-[2- 
(berizyloxy)ethyI]-2-butyl-li7-iiru\I^ as a brown oil. 

MS (d) for CisHuNsOj m/z 376 (MH*), 360, 270 
25 PartB 
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9 

Using the general method of example 1 Part C, l-{2-{beiizyloxy)ethyl]-2-butyl-lH- 
imidazo[4,5-c]qtrinoline-5N-oxide (2.4 g, 639 mmol) was reacted with tricbloroacetyl 
isocyanate (1.45 g, 7.678 imnql) to provide 3.3 g of A/'-{l-[2-(benzyloxy)ethyl]-2-butyl- 
lH-imidazo[4,5^]quinolin-4-yl} -2^-trichloroacetamide as a brown oil. 
5 PartC 

Using the general method of example 1 Part D, 7/-{l-|2-(benzyloxy)ethyl]-2-butyl- 
l^-imidazo[4,5<]quinoIin-4-yl} -2,2,2-trichloroacetamide (33 g, 639 mmol) was 
hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicUoroinelhane/methanol), 
10 rectystaHized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0.174 g of l^^enzylcay)ethyl]-24juryM^ as a white 

solid, m.p. 133-135 °C. 

Analysis. Calculated for CaHuN-iO: %C 73.77; %H, 7.00; %N, 1456. Found: %C, 
7331; %H, 7.06; %N» 1452 
15 'HNMR(300 MHz, DMSO-dd S 8.03 (d, J - 73 Hz, 1 H), 7.60 (d, I - 83 Hz, 1 H), 739 
(t, J - 6.8 Hz, 1 H), 7.17-734 (m, 4 H), 7.10-7.12 (m, 2 H). 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, I -45, 2 H), 254 (t, J- 83 Hz, 2 H), 1.77 (p, J = 7.8, 7.8 Hz, 2 
H), 1.40 (sextet; J = 7.8, 73, 63 Hz, 2 H), 051 (t, J - 73 Hz, 3 H) 
MS (O) for ChHmN^O mlz 375 (MH*), 242, 183 

20 



127 

l-P<Ben^loxy)ethyl]-2-methyU 




Part A 
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Using the general method of Example 1 Part B , 1 -[2^enzyloxy)ethyI]-2-methyl- 
lif-imidazo[4^-c]quinoline (6 g, 18.9 mmol) was oxidized to provide 6 3 g of l-[2- 
(ben2yloxy)ethyl]-2-methyl-li?-^ as a brown solid. 

Part B 

Using the general method of example 1 Part C, H2-(benzyloxy)ethyl]-2-methyi- 
l^-imidazo[4,5-c]quinolme-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 2627 mmol) to provide 10,4 g ofiV-{l-P-{benzylaxy)^ 
l#-muda2»[4,5^]qimo as a brown solid 

Parte 

Using the general method of example 1 Part D, JV-{l-[2^benzyloxy)cdiyi]-2- 
me%l-lif-imidazo[4,5^]q^ (10.46 ft 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dicUoromefhane/methanoI) 
and dried under vacuum at 60 °C for 18 hours to provide 1.036 g of l-\2- 
(ben^axy)ethyii-2-methyl-Lff-inu as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for Gx&vtoO: %C 7227; %H, 6.06; %N, 16.85. Found: %C 
72.17; %H, 5 36; %N, 16.81 

l HNMR(300 MHz, DMSO-d«) 8 8.04 (d, J= 73 Hz, 1 H), 7.59 (d, J= 83 Hz, 1 H), 739 
ft J - 83 Hz, 1 H), 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 ft J « 5.4, 2 
H), 4.43 (s, 2 H), 3.90 ft I - 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C20H20N4O m/z 333 (MH*), 243, 199 
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Example 128 
l-[2^enzylc^)efeyl]-2-octyl-lff-mu^ 




Part A 

5 Using fee general method of Example 1 PartB, l-[2-(benzylcocy)etfayq-2-octyl- 

lir-nnidazo[4^-c]quinoline (2.4 g. 5.8 mmol) was oxidized to provide 25 g of l-[2- 
(benzyloxy)ethyl]-2K>ctyl-l^^ as a brown oil. 

PartB ' 

Usingfee generdmefeodtfexample 115 Part C, l-[2Kberayloxy)efeyn-2-octyl- 
10 lif-imidazo[4^^]cmiiioline-5N-KJxide (250 g, 5.80 mmol) was animated. The resulting 
ofl was purified by chromatography over silica gel (? 872 dKhloromefeane^nefeanol) and 
recrystauized from acetomtrfle to provide 0.75 g l-PKberByloxy^q^-o^l-lfl"- 
imid^[4^]a^lm-4-amme as a white powder, m.p. 1 10-1 1 1 °C. 
Amilysis.CalculatedforC^H^O: »^C, 7531; %H,7J6 ; %N, 13-01. Found: %C, 

15 7520; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSO-ds) 6 8.03 (d, J-7.8 Hz, 1 H), 7.60 (d, J= 83 Hz, 1 H), 7.40 
(t, J - 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m. 2 H), 645 (a, 2 H), 4.76 (t, J - 45, 2 
H),4.41(s,2HX3.88(VJ-4.9,2H),2J»3(U-7.8Hz,2H),1.79(p,J-73.73Hz,2 

H), 120-138 (m, 10 H). 0.85 (t J - 63 Hz. 3 H) 
20 MS (CO for CnH34N*0 m/z431 (MH*), 291, 214 
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Example 129 

2-(2-Methoxyethyl)-l^^ 




Part A 

Under a nitrogen atmosphere, 2-phenoxyethykmine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4^hlon>-3Hritroqumoline (21.5 g, 0.1 mol), 
triethylamine (21.5 ml, 0.16 mol) in dichloromeflwne (500 ml). The reaction was 
maintained at ambient temperature overnight Water was- added and the phases were • 
separated. The o rgani c phase was dried (MgSOO, filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a r ef r i gerator. 
He resulting pr e cipi tate was recovered by vacuum filtration to provide 19.1 gof 3-nrtro- 
N^-phenoxyetixyl)quinolin-4-amine as a yellow solid. 

PartS 

3-Nitro-N^-phenoxyethy^ (6.0 & 19 mmol), 5% platinum on 

carbon (1-5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
was dried (MgSC>4), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipita te was collected by vacuum filtration to provide 4.9 g of 

N 4 ^^hmoxyefliyl)quinoline-3,4-diamine as a pale yellow solid. 

♦ 

PartC 

. 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
minute period to a chilled (ice bath) solution of N 4 ^-pbenoxye%I)qumolme-3,4-diamine 
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(2.0 g, 11 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed. 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxyeftyl)ammo]qumofo as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and then heated at 160 °C for 
6 hours. After flic mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (ISO ml) and water (ISO 
10 ml). The fractions were separated and tiie aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fiactions were combined, dried (MgSCU), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipi tate. Vacuum filtration provided 1 .8 g of 2^^ftcayefliyI>l-(2- 
phenoxyethyO-I£T-imida2X)[4 9 S^]qumoline as a white solid 

15 PartE 

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2^2-methoxyethyI>l^-phenoxyethyl)-LH'- 
imidazo[4,S-c]quinoIine (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSOO and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1 .6 g of 2^-mdhaxye%l>lK2-phenaxye%l> 
IH -imidazo[4 f 5-c]quinoline-5Noxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-meAo^thyl)-l^^henoxyediyI)-li7-imidazo[4,5- 
c]qumoline-5N-oxide (1.6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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wen combined, conc e n tr a t ed in vacuo, dissolved in boiling toluene, and treated with 



c]qumoIin-4-aniine as a tan powder, m.p. 171.0-174.0 8 C. 

l HNMR.(300 MHz; DMSO-d«) 8 8.19 (d, J= Hz, 1H), 7.64 (d, J- 83 Hz, 1H), 7.44 
10 ftJ-7JHz,lH),729-7^(ni,3H),6^(t,J=7.4Hz,lH),6.82(d,J='82Hz,2H). 

638 (a, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J - 5.0 Hz, 2H). 3.87 (t, r=» 6.9 Hz, 2H), 3 34 
(a, 3H), 330 (t, J - 6.9 Hz, 2H); 

MS (0) rn/e 3633820 (363.1821 calcd fox QaHj^O^M+H); . 

Anal cabd for CjiH^Cfe: C, 6939; H, 6.12; N, 15.46. Found: C, 6932; H, 6.17; N, 
15* 15.48. 



5 



activated charcoal. The mixture was filtered to remove the charcoal and die filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of2^-methoxye%I)-l^^lien(^ 



Example 130 

2-fobutyl-l^-phen0^ 



20 




25 



^^-FhenoxyethyI)qt^ (1.5 g, 5.4 mmol) and faovaleryl 

chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isofcutyl-l-(2- 
phenoxyethyI)-lH-midaz© (1.6 g, 4.5 mmol) was dissolved in 
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dichloromethane (200 ml) and ammonium hydroxide (SO ml) was added. The reaction 
was chilled (ice bath) and ^-toluenesulfonyl chloride (0.85 g, 43 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight. The phases were separated and the organic 

5 phase was sequentially washed wife 1% aqueous sodium carbonate (3X) t water, brine; 
dried (Na 2 S04); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The soKd was collected and purified by recrystallization from acetonitrile to 
yield 0.96 g of 2-isobotyl-lK2-phenaxye% as a tan 

powder, m.p. 176.6-177.8 °C. 

10 *H NMR (300 MHz, DMSO-d*) 8 8.16 (d, J - 8.2 Hz, 1H), 7.63 (d, J » 8 3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.89 (t; J*- 73 Hz, 1H), 6.81 (d, J * 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J - 4.8 Hz, 2H), 2.89 (d, I - 72 Hz, 2H). 
2.40-222 (m, 1H), 1.02 (d, 1= 6.6 Hz, 6H); 

"Cl^^Sl^DMSO-de) 158.6, 1535, 152.4, 1453, i325, 130.1, 127.1, 126.9, 
15 ' 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 3612017 (3612028 calcd for CaHa^O, M+H); 

Anal calcd fix CaBaMO: C, 733 1 ; H, 6.71; N, 1534. Found: C, 7333; H, 636; N, 

15.79. 

20 Example 131 

2-feoprupyl-l^-pheMxycthyl> 




25 ^^-PhenoxyefliyI)qumoline-3 i 4-diamme (2.0 g, 72 mmol) and isobutyryl 

chloride {OS ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isopropyl-l-(2-phraoxy^ as a tan solid, ntp. 

229-231°C. 

! HNMR (300 MHz, DMSO-d«) 8 8.17 (d, J - 7-5 Hz, 1H), 7.65-7,62 (dd, J« 83, 1.1 Hz, 
1H), 7.464.40 (dt, J ~ 8.2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J« 73 Hz, 1H), 6.81 
5 (d, J - 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3J4 
(septet, J -6.8 Hz, 1H), 1 .41 (d, J - 6.8 Hz, 6H); 

l3 CNMR(75 MHz, DMSO-d«) 1593, 158.5, 1523, 145.4, 132.6, 130.1, 126.84, 126.78, 
121 J, 120.7, 1153, 114.6, 66.5, 44.1, 25.2, 21.8; 
MS (CI) m/e 347.1872 (347.1872 calcd fa CziHbNA M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 6.59; N, 
1630. 

Example 132 

2-Butyl- 1 -(2-phcnoxyctliyI> 1 JJ-imidazo[4,5^]quinolin4-ainiiie 

' 15 




N^-Fhenaxyethyfypimol^ 
and trimethylorthovaleratB (2*5 ml, 143 mmol) were combined under an atmosphere of 

20 nitrogen and heated at refhix temperature fa 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of2-butyl-l^^henoxyethyI)-l^ as a 

Kghl tan crystalline solid. 

25 2-Butyi-l-(2-phenQxyetibyl^ was treated according to 

fee general procedures described in Parts B and F of Example 129. A final recrystallization 
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fiom acetonitrile provided 0.93 g of 2-butyl-l -{2-pheiioxyeftyI)-LH'-iniidazo[4,5- 
c]quinoliii-4-ainine as white needles, m.p. 168.3-169 J °C 

*H NMR (300 MHis, DMSO-fc) 5 8.16 (d, J = 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J«7.6Hz, 1H), 728-730 (m,3H), 6.90 (t, J-7.4 Hz, lH),6.82(d, J-83Hz,2H). 

(m, 2H), 1.47 (m, 2H), 0 J6 (t, J " 73 Hz, 3H); 

"CNMR(75 MHz,DMSO-ds) 1583, 154.6, 1523, 145.6, 133L9, 130.1, 126.8, 1213, 
120.7, 115.2, 114.6, 66.7, 44.4, 293, 262, 21.9, 13.6; 
MS (O) m/e 3613032 (3613028 calcd for C22H25N4O, M+H); 
10 Anal calcd for ChHmN+O: C» 7331; H, 6.71; N, 15341 Found: C, 73.15; H, 6.69; N, 
1537. 

Example 133 

l-{2-FhenQxyetM)-2-^^ 

15 




According to fee general procedure described in Part C of Example 129, 
phenoxyacetyi chloride (13 ml, 8.6 mmol) was reacted with N*-(2- 
20 phenoxyethyljaroiolr^ (2.0 g, 73 mmol). Ihe prodnct of this reaction was 

treated accoidmg to fl» general tm)cedur^ 

Recrystallization ftom acetorntrile provided 0.65 g of the final prodnct, l-(2- 
phenoxyetyl>2-<phenoxym^ Matan V™*** 

m.p, 1683-170.0°C. 

25 I Hl^(300MH^DMSO-dfi)8835(d,J-7.9Hz,lH),7.64(dd,J = 8.3 > 1.0 Hz,lH), 
7.47 (m, IH), 738-7.14 (m, 7H), 7.01 (t, J - 73 Hz, 1H), 6.89 (t, J - 73 Hz, 1H), 6.81 (d, 
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J - 7.8 Hz, 2H), 6.69 (s, 2H). 5.53 (3, 2H), 529 (t, J - 5.0 Hz, 2H), 4.48 (t, J - 5.0 Hz, 
2H); 

,3 CNMR(75 MHz, DMSO-dfi) 158.5, 152.7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0. 121.6, 1215, 121.4, 1153, 115.1, 114.7, 66.6, 62.7,45.0; 
5 MS (CI) m/e 41 1.1813 (41 1.1821calcd for CuHoNiC?, M+H); 

Anal calcd for CasHbhUd: C, 73.15; H, 5.40; N, 13.65. Found: C, 73J6; H, 530; N, 
13.66. 

Example 134 
10 2-(4-Metboxybenzyl>l-(2-phenc^ 




According to the general procedure described in Part C of Example 129, 4- 
15 meflmxyphenykcetyl chloride (1 2 ml, 75 mmol) was reacted with K*-(2- 

phenoxye1hyl)qmMlme-3,4-diamine (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
ReciystalHzation from acetonitrila provided 1.1 g of the final product, 2-(4- 
men\oxyben2y0-l^-phanoxyethyl)-lJ^ as a tan solid, 

20 m.p.201.0-203.6°C. 

'HNMR (300 MHz, DMSO-d«) 5 8.15 (d, J« 8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, IE), 7.43 
(t;J-7.6 Hz, IE), 726-7.18 (m, 5H), 653-6.87 (m, 3H), 6.74 (d, J= 82 Hz, 2H), 6.58 
(s, 2H), 4.89 (t, J - 5.1 Hz, 2H), 4.40 (s, 2H), 424 ft J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for CmHuN^Oj, M+H); 
25 Anal calcd for dsHtMO,: C, 73.57; H, 5.70; N, 1320. Found: C, 7325; H, 553; N, 
13.06. 
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Example 135 
2^clopentyl-H2-phenoxyetbyI)-l# 




5 

N*K2-phenaxyettyl)qamoliiie-3,4siiami^ 
cyclopcntanecaibonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. RecrystaHizatioii ftom acetorritrib 
provided 1.4 g of 2-oyclopentyl-l-(2-phenaxyera^^ 
10 as a tan solid, m.p. 216.0-217.9 0 C. 

*H NMR (300 MHz, DMSO-d<) S 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J" 82 Hz, IB), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 6.81 (d, J » 83 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J=4^Hz, 2H), 4.42 (t, J-4.9Hz,2H), 3.60 (pentet, J - 82 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 ,3 C NMR (75 MHz, DMSO-64) 158i>, 1583, 1523, 144.6, 133.0, 130.1, 126.8, 121 J, 
120.8,1153,114.7,663,442,36.1,323,253; 
MS (CT) m/e 3732030 (3732028 calcd for CbHbNA M+H); 
Anal calcd for C23H24N4O: C 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 639; N, 
15.08. 
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Example 136 



2-[(2-Methoxyellioxy)methyIH 



provided 1.6 g of 2-[(2-methoxyetho^)me^ 
10 c]qumoJjn-4-amine as white needles, nup. 170.0-171 .5°C. . 

'HNMR (300 MHz, CDClj) 6 8.06 (dd, J - 83, 1.0 Hz, 1H), 7.82 (dd, J» 8.4, 1.0 Hz, 

1H), 735-730 (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (U-7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 03 Hz, 2H), 537 (s, 2H), 5.07 (t, J = 53Hz,2H), 5.00 (s, 2H), 4.47 (t, J 

= 55 Hz, 2H), 3.71 (m, 2H), 335 (m, 2H), 331 (s, 3H); 
15 U C NMR (75 MHz, CDC13) 1585, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 593, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for CbHmN-iOs, M+H); 

Anal calcd for C22H24N4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 




5- 




20 
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Example 137 
2<<^lopiopymiemyl>l<2-phenoxyemyI> 




5 

N 4 ^i5hmoxye%I)qimoln»0 > 4-diflmine (1.7 g, 6.1 nnnol) and 
cyclopropylacclyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaDization from methanol 
provided 0.86 g of 2^cycl(jpropytoiemyl}-l^-phenoxyelhy^ 
10 4- amine as a white solid. m.p. 191.7-192.6"C. ... 

*H NMR (300 MHz, DMSO-ds)6 8.17 (d, J - 7.5 Hz, 1H), 7.63 (dd, J = 8 J, 1.1 Hz, IH), 
7.46-7.41 (m, 1H), 72S-7.19 (m, 3H). 6.89 (t, J = 73 Hz, 1H), 6.79 (d. J - 7.8 Hz, 2H), 
6.49 (a, 23), 4.98 (t, J » 5.0 Hz, 2H), 4.42 (t. J - 5.0 Hz, 2H), 259 (d, J « 6.7 Hz, 2H), 
1.40-U6 (m, 1H), 0.55 (m, 2H), 032 (m, 2H); 

15 

"C NMR (75 MHz, DMSO-dj) 158.6, 154.1, 152.4, 1453, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1152, 114.7,72.1, 66.6,443, 31.1, 9.0,4.6; 

Anal cafcd for CaHzMW.l HzO: C 7335; H, 621;N. 1535. Found: C, 7323; H, 
631; N, 1537. 
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Example 138 
2^-CyclopmtylethyIHK2-phoioxye% 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6 mmoI) was reacted wimN*-{2- 
phonoxye1hyl)qumoliiie-3,4-diaaime (2.0 g, 7.2 mmol). Hie product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 ■ Recrystallizatiohfi^acetonr^ 

cyclopentyleirryl)-l-{2-phenoxye%i^ as a white 

powder, m.p. 165.0 C G 

'HNMR (300 MHz, DMSO-dj) 8 8.17 (d, J- 8.0 Hz, 1H), 7.64 (dd, J - 83, 0.80 Hz, 1H), 

7.44 ft J - 7 J Hz, 1H), 729-7.20 (m, 3H), 650 (t, J - 73 Hz, 1H), 6.81 (d, J - 75 Hz, 
15 2H),6.60(s,2H),4.97(t;J-4.6Hz,2H),4.44(t,J»4.6Hz,2H),3.00(t > J=7.6Hz, 

2H), 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

U CNMR(75 MHz, CDClj) 1582, 155.0, 1513, 144.7, 133.6, 129.9, 1273, 127.4, 127.0, 

122.6, 1215, 1193, 1153, 1143, 66.0, 45.7, 39.8, 335, 323, 26.4, 245; 

MS (CD m/e 4012336 (4012341 calcd for CasH^O, M+H); 
20 Anal calcd for C25Hj»K»0:C, 7457; H, 7.05; N, 1359. Found: C, 74.67; H, 7.1 1; N, 

1357. 
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Example 139 
l^-PhmoxyetbyI)-2-tetraliydro^ 




5 

N 4 ^-phenc3xyemyI)qumolme-3,4-diaminc (1 .6 g, 5.7 mmol) and tetrahydrofuran- 
3-caibonyl chloride (038 ml, 7 3 mmol) were combined and treated according to the 
general procedure described in Example 130. RecxystaHization from acetomtrOe provided 
03 g of l-(2^benaxyethyl>2-tetral9drofm^ as 

10 atansoKd,m.p.2353-2363 0 C. 

'HNMR (300 MHz, DMSOds) S 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J - 83, 1.0 Hz, 1H), 
7.44 (dd, J= 7.6, 1.0 Hz, 1H), 729-720 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 6.81 (d, J- 73 
Hz, 2H), 6.49 (s, 2H), 5.05 (t, I - 43 Hz, 2H), 4.42 (t, J - 4 3 Hz, 2H), 424 (m, 1H), 4.04- 
3.98 (m, 3H), 332-3.87 (m, lH)230-230 (m, 2H); 

15 "C MMR (75 MHz, DMSO-d«) 158.6, 1552, 152.4, 1455, 1332, 130.1, 127.0. 1263, 
121.6, 1203, 1152, 114.7, 72.1, 68.0, 663, 44.4, 36.0, 32.4; 
MS (O) m/e 375.1808 (375.1821 calcd for C^HaNiOj, M+H); 
Anal calcd for GztHnN4O2*025 H2O: Q 69.73; H, 538; N, 14.78. Found: C, 69.90; H, 
531; N, 1430. 
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Example 140 
!H>PhraoxyethyI)-2-phn^ 




5 

According to me general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted with N 4 ^-phenoxye%I)o^olm^3,4Kliamme 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to tie general 
procedures described in Parts D-F of Example 129. Recryatallization from methanol 
10 provided 0.74 g of the final product, l^-phenaxyethyI^2-phenyl-U^ 
c]qumolm-4-amine, as a tan solid, mp. 182.5-1 84.6°C 

l HNMR(300MHz,DMSO-d s )8821 (d, J =73 Hz, 1H), 7.83-7.79 (m,2H), 7.68-7 .58 
(m, 4H), 7.48 ft J - 73 Hz, 1H), 729 (t, J - 7 3 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J - 73 
Hz, 1H). 6.68 (m,4H), 5.02 (U= 5.1 Hz, 2H), 433 (t J=5.1 Hz,2H); 
15 °C NMR C75 MHz, DMSO-d<) 1582, 153.6, 1525, 146.0, 133.6, 131.1, 1303, 1303, 
130.r, 1293, 1275, 1273, 127.1, 1213, 121.6, 1213, 115.4, 114.7, 66.1,45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for CwH^KA M-lH); 
Anal calcd for CmHmW^OSS HjO: C, 74.88; H, 537; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 

4- {[2-<4-Amino~ lJ^iniidazo[4,5-c]quiiioliii- 1 -yl)butoxy]methyl}benzoiritrile 




5 

Part A 

2<lff4irridazo[4,5^]qumol^ (3.0 g, 12.4 mmol) was added to a 

staring mixture of a-bromo-jKolimitrile (3.0 & 15.3 mmol), sodium hydroxide (40 ml, 
50%), dichlaromethane (40 ml), and benzyltrime%iaxmnoniam chloride (0.02 & 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromethanc 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethanc (100 ml). The organic fractions were 
combined, washed with water, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 dichlonmiefhaneAnBflhaiiol, BjO.48) to provide 2.66 g of 4-{[2<liT-ixxudazo[4 l ^ 
c]quinolin-l-yI)but^ 

Part B 

3-Chlaroperoxybcnzoic add (12 g, 7.5 mmol, 60% by wei^rt) was slowly added 
20 to a solution of 4-{P<liT-iinidazo[4,5^ (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgS04); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PartC 

p-Tolueneaulfbriyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chffled (0 °C) mixture of the product from Part B (2.7 g, 7 J mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dicblcromemane/methanol) indicated mat the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (N%S04); m d concentrated in vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dichloromethane/memanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-ammo-l/f-inu'dazo[4^]qinnoIin-l- 
yI)buto^]methyl}benzonitrile as a tan powder; m.p. 160.0-1 61.0°C 
'HNMR (300 MHz, DMSOdj) 8 8.41 (s, 1H), 8.20 (d, J = 7 J Hz, 1H), 7.67 (m, 3H), 
7.44 ft J - 73 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H), 2.07 (m, 2H), 0.87 ft J - 7.3 Hz, 3H); 

U C NMR (125 MHz, DMSO-d«) 1522, 1452, 143.8, 140.1, 132.4, 132.0, 1275, 126.6, 

126.4. 121.0, 1205, 118.7, 115.0, 110.0; 

MS (El) m/e 371.1754 (371.1746 calcdfor Ch^NjO); 

Anal calcd for CaHatNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 1851. 
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5 



Example 142 

4<{[(2JW4-Ammo-lH-m^ 




(22?>2KlH-imdazo[4,5^]qnmolm-l-yI)butan-l-ol (1 36 g, 53 mmol) was reacted 
accoiding to to general procedures describe m Parts A and B of Example 141 to provide 
1.60 g of die 5N-ooride product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 
10 of the 5N-oxide (1.60 g) and dkttoromethano (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 mL 21% in methanol) was added dropwise. The 
reaction was noahnnined for 2Joaya. The solvents removed to vacuo aM 
product was purified by flash column chromatography (silica gel, 92/8 
15 AHi* — ^^fWWmefeimon followed by lecryatalhzation from methyl acetate to yield 4- 

({[(2iQ-2<4Hmimo-lJ£n^^ 88 a 

white solid. The enantiomeric excess (ee)ofttefhndprodnrtwaadeternn^tobe 
greater than 99% based on liquid chrornatography (column: QflRALCEL® OD-RH; 
elnent 90/10/02 pentane/methanol/triethyla^ flow rate 2 mWaain, Rt 7.8 ininutea). 
20 »HNMR(500MH^DMSO^5839(a,lH),820(d,J-7.8H^lH),7.69(d,I=8.1 
H*,2H).7.63(dd\ J-83, 1.1 Hz, 1H), 7.45-7.42 (m, 1H). 731 (d, J-8.1Hz,2H),7J3 
(in, 1H), 638 (a, 2H), 521 (broad a, IB), 437 (a, 2H), 4.03 (dd, J » 103, 6.8 Hz, 1H). 
y 3 Q3(da%J-103,3.9H2ilH).2.09(m,2H^0.89(t,J-73Hz,3H); 

Anal calcd forC^iNsO: C, 71.14; H, 5.70-.N, 18.85. Found: C 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 
4<{[(2^-2<4-Ainino-lfr-nnida2o[4^ 



5 




(2^2^1i/-inudazo[4^^]quinolm-l-yr)butaiirl-ol (13 g) was reacted according 
to flic general procedure described in Example 142. RecrystaHizatioi] pf flw f hrn l prodnct 
&om otbyl acctate/hcxancs provided 02 g of 4^{[(2^)-2^4-annno-lif-imidazo[4,5- 

10 c]qjnnolin-l-yI)bu1yl]oxy}mcfhyI)bmzomtrilc as a white solid. Hie enantiomeri c excess 
(ee) of die final product was determined to be greater than 99% based on liquid 
chromatography (column: CHTRALCEL® OD-RH; eluerrt 90/10/02 
pentane/rngflMMol/triBfliyfanriiia; flow rate f- TnlAntw^ p ( g f nmntBg). 
'H NMR (500 MHz, DMSO-dt) 8 8.40 (s, 1H), 820 (d, J - 8.0 Hz, 1H), 7.70 (d, I - 8.2 

15 Hz, 2H), 7.63 (dd, J- 83, 1.1 Hz, 1H), 7.46-7.41 (m, 1H),731 (d, J -83 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (hioad s, 1H), 437 (s, 2H), 4.04 (dd, J- 103, 6.7 Hz, 1H), 
333 (dd, J -103, 3.9 Hz. 1H), 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal calcd for CaHnNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 538; N, 
1836. 
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Example 144 




5 PartA 

Propargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
benzyltrimefhylammonium chloride (0.60 g, 3.2 mxnol) were dissolved in dichloromethane 
(130ml), The solution was treated with sodium hydroxide (130 ml, 50 % wAv in water). 

2- [2^-Me1hoxyethyl>-li^ (20.0 g, 73.7 mmol) was 
10 added and the mixtae was vigorously stiired for 1 8 hours. Thin layer chromatography 

(9/1 chlorofbnn/methanol) i nd ic a te d complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 x 150 ml). The combined organic fractions were washed 
with brine (100 ml), dried (N&2SO4), filtered and concentrated to yield 22.7 g of 2-<2- 
15 methoxyethyi>l-[2-<pro^^ as an orange 

solid. 

! HNMR(300 MHz, DMSO-d«) S 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H) t 4.89 ft J - 5 3 Hz, 2H), 4.1 0 (d, J - 2.4 Hz, 2H ^ 3 35 ft J « 5.1 Hz, 2H), 3.89 ft J - 
6.9 Hz, 2H), 3 36 ft J - 2.4 Hz, 1H), 332 (s, 3H), 3.27 ft J- 6.9 Hz, 2H). 
20 PattB 

2^Mdh0xyethy]H-P^ 
(22.7 g, 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath. 

3- Chloroperoxybenzoic add (17.0 g, 127 3 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chlorofbrm/methanoQ at 30 

25 minutes indicated that there was still starting material present Additional 3- 

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was wanned to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions wore separated and the 
aqueous faction was extracted with additional chloroform (2x50 ml). The combined 
organic tractions were washed with water (100 ml), brine (100 ml); dried (NaaS0 4 ); 
filtered; and concentrated in vacuo to provide a dark orange solid l H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in fee crude product The material was used without 
flutter purification. 

'H NMR (300 MHz, DMSO-d«) 5 8.56 (s, IH), 8.33 (d, J- 7.7Hz, 1H), 7.99 (d, J » 73 
Hz, 1H), 738-730 (m, 2H), 4.40 (t, J -4.8 Hz, 2H), 3.63 (d, J» 2.1 Hz, 2H), 3.47 ft J - 
45 Hz, 2H), 3.40 ft J - 63 Hz, 2H), 2.88 ft J - 2.0 Hz, IE), 184 (s, 3H), 2.78 ft J - 6 J 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2^-methoxyetny^-l-P-(prop-2- 
ynybxy)e%I]-l^-mridto[4^]TnMline-5N<od^ (137 & 4.83 mmol) was dissolved 
in dicMoromethane (25 ml). Ttichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

IS dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a daxk orange solution, After 1.5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 1 0 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na 2 S04), filtered and 
concentrated fa vacuo to yield the erode product as an orange solid, RecrystaUization 
from propyl acetate provided 0.78 g of 2^-methoxyethyl)-l-p-^ 

25 Lff-imidazo [4^]qumoKrt-4-amino as off-white crystals. 

l H NMR (300 MHz, DMSO-d«) 5 8.05 (d, J - 7.3 Hz, IH), 7.61 (d, J - 72 Bz> IH), 7.42 
(t, J - 7.8 Hz, 1H), 723 (t, J » 73 Hz, IH), 6.44 (bs, 2H), 4.78 (t, J-5.2Hz.2H), 4.1 1 (d, 
J - Z5 Hz, 2H), 351 (t, J • 5 J Hz, 2H), 3.83 ft J - 6.7 Hz, 2H), 337(1, J -2.6 Hz, IH), 
330 (a, 3H), 320 (t, J - 6.8 Hz, 2H); 

30 MS(d)m/e325(M+H); 

Anal calcd for CigHioN^: C, 66.65; H, 621; N, 1727. Found: C, 6634; H, 6.05; N, 
16.96. 
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Example 145 

2-me%l-l-(2-{[C2E)^ 



Using 4c general method of Example 1 Part B, 2-(2«metbyl-LH'-imida2o[4^- 
c]quinolin-l-yI)etbyl acetate (12.0 g, 44.56 xnmol) was oxidized to provide 8.7 g of 2-(2- 
metyl-S^do-ltf-mrito acetate as a brown solid. Material 



A dried round bottom flask was charged with a stir bar, 2-(2-mefliyl-5-oxido- Lff- 
imidazo[4 t 5-c]quino]zn-l-yl)e%l acetate (8.7 g, 30.49 mmol), anhydrous 
dhnethyl&rmamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 
brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 
temperature. The reaction solution cleared in a couple of minutes and a slight exothenn 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 
was extracted with dichlonrniethane (5x). The organic factions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overni ght 
at am bient temperature under reduced pressure to provide 92 g of 2-{4-chloto-2-methyi- 
lif-imida2o[4 f 5^]quinoIin-l-yi)e%l acetate as a brown oiL 




PaitA 




MS (d) for C15H14CIN3O2 m/z 304 (MH*), 262, 218 
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A round bottom flask was charge with a stir bar, 2-(4-chIoro-2-mefhyHfT- 
nnidazo[4,5^]qpmolin-l-yI)etiiyl acetate (9.2 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 & 3.0 mmol). The reaction was judged complete after stirring 
5 far 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x), The 
organic fractions were combined, dried with anhydrous sodium sulfide and concentrated 
under reduced pressure to approximately 200 mLwhencrystaJKzation was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 
10 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-melhyl- 
l^-ixnidazo[4^^]quinolin-l-yI)eftanoL' 
MS (CI) for CiaHnOTfcO m/z 262 (MH*), 218 
PartD 

Around bottom flask was charge with a stir bar, 2«<4-chloro-2-me&yl-Lff- 
15 imidazo[4^]quinolm-l-yI)e&anol (3.9 & 14.9 mmol), dichloromefhane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyhrimethylarmnonium chloride (0.55 g, 
0.003 mmol) and stined vigorously at ambient temperature. To fins mixture was added 
cixmamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was dear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromethane/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 422 g of 4-chloro-2- 
mefliyl-l^-{[(^3-phen^ as a 

white solid 

MS (d) for CsSwONaO m/z 378 (MH 4 ), 262, 228 
PartE 

30 4-Chloro-2-methyl-l^-{[^^ 

c]quinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to~10mL, diluted with ammonia/methanol (7% SO mL) and reacted in 
a tomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 

5 removed. The aqueous layer was saturated whh sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
lecrystalized from methanol to provide 0.963 g of 2-memyl-l -(2- {[(2E)-3-phenylprop-2- 
enyI]c«y}ethyi>li7-imidazo[4,5^ as a white solid, m.p. 111.8-1 12.5 

10 "C. 

Analysis. Calculated for CgBaNtO: %C, 73.7% %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 655; %N, 15.57 

*H NMR (300 MHz, DMSO-d*) 5 8.08 & J - 7.5 Hz, 1 H). 7.61 (d, J - 8.i Hz, 1 H), 7.40 
(t, J= 5.6 Hz, 1 H), 7.18-730 (m, 6 H), 6.51 (a,2H), 6.31 (d, J - 162 Hz, 1 H), 6.17 (di, 
15 J-15.6,53Hz,lH),4.76(t,J-5.0Hz,2H),4.05(d,J-3^Hz,2H),3Jl(t,J-5.6,2 

H), 2.64(s, 3 H) 

MS (CI) for C22H22N4O m/z 259 (MH*), 243, 199 

Example 146 

20 2-me1hyl-l-{2-[C3-pherrylrno^ 




158 



WO 02/46189 



PCT/US01/46581 



Part A 

Using the general method of Example 115 Part C, the 4~amino group was 
introduced to 2^-inctfyl-5-<«id^ acetate (8.47 g, 

29 J 1 mmol). The resulting brown oil was purified by trituration with acetomtrile and 
5 dried to yield 3.583 g of 2^4-axxrino-2-metfayl-l#^^ 
acetate as a tan solid 

MS (CI) for C13H16CIN4O2 m/z 285 (MH*), 270, 199 
PartB 

A Pair flask was diarged with 2^4-am^ 

10 yi)ethyl acetate (3.61 & 12.64 mmol), trifluoroacetic acid (50 mL) and purged wife 

nitrogen. To tins solution was added platinum(IV) ooride (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenation at ambient temperature. The solution was 
filtered and the volatOes removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 

15 — 8. The layers were separated. The aqueous layer was extract ed with dichloromethane 
(4x). The organic fractions were combined, dried with anhydrous sodium sulfite and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1 ) and dried to provide 0 .98 g of 2^4- 
amino-2-methyM,7,8,9-te^ as a white 

20 solid. 

MS (CI) for CuHiaNiO na/z 247 (MH 4 ), 203 
PartC 

Using fte general method of Example 1 Part A, 2-(4-ammo-2-metbyl-6/7,8,9- 
tetrahydro-12T-imidazo^ -yI)ethanol (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1 .1 mL, 929 mmol) to provide 0.42 g of 2* 
metfayM^prop-2-^ 
amine as a brown oiL 

MS (d) for CitfH^O m/z 28*5 (MH 4 ), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-mefhyl-l -{l-^pzo^Z^ 

ynyloxy)ethyl]^,7,8>-tetrahydro-l^ (0396 g, 1 J92 

mmol) was reacted with iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature. 

159 



WO 02/46189 



PCT/US01/46581 



After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 
5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dichlorcraielhane/methanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted with 1M HC1 in ether (2 mL). 
The volatiles were removed under reduced pressure and the resulting solids recrystallized 
10 from methanol to provide 0.1089 g of 2-methyl-l - {2-[(3 -phenylprop-2-ynyI) oxy]ethyl} - 
6,7,8>-tetiahy<bo-LEr-im^ (hydrochloride)u as a tan solid. 

Analysis. Calculated for C22H24N4O (HC3)^ (HiOJa?: %C, 59.74; %H, 6.22; %N, 12.67; 
%d, 15.23. Found: %C, 59.72; %H, 6.04; %N, 12.65; %C1, 1459 
J H NMR (300 MHz, DMSO-d*) 5 7.93 (s, 2 B), 736-7.40 (m, 3 H), 7.28-730 (m, 2 H), 
15 4.56 (t, J - 5.0 Hz, 2 H), 4.35 (s, 2H), 3.88 (U - 5.3 flz, 2H), 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60 (s,3H), 1.73 (s,4H) 
MS (CQ fbr C22H24N1O m/z 361 <MH*), 247, 199 

20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFNandTNF, 
respectively) secreted into culture media as described by Testetman ct aL In u Cytokine 
Induction by the Immunomodulators Tnritprimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugation using Histopaque<&-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10 6 

cells/mL in RPMI complete. The PBMC suspension is added to 48 wefl flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labwaxe, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound 
Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). TheDMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 



The solution of test compound is added at 60 }iM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
10 added to fte wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 pM). The final concentration of PBMC suspension is 1.5-2 X 
10*ceHsfaL. The plates are covered wife sterile plastic lids, mixed gently and then 
incubated for 1 8 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 



IS Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed wife a sterile 
polypropylene pipct and transferred to sterile polypropylene tubes. Samples are 
maintained at -3 0 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) by ELISA 

20 Interferon fort and Tumor Necrosis Factor f eft Analysts bv ELISA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA. Results are expressed in pg/mL. 

The table below lists the lowest concentration found to induce interferon and fee 
lowest concentration found to induce tumor necrosis factor for each compound A"*" 
30 indicates feat no induction was seen at my of fee tested concentrations; generally the 
highest concentration tested was 10 or 30 (iM. 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 




Tumor Necrosis Factor 


i 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


333 


4 


0.12 


* 


5 


0.12 


1.11 


6 


0.12 


• 


7 


. 1.11 


037 


8 


1.11 j 


10 


9 


• 


• 


10 


1.11 j 


10 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


037 


17 


0.12 


037 


18 


0.12 


1.11 


19 


037 


* 


20 


*H~ i 


* 


21 


" 0.12 


• 


22 


0.12 


037 


23 


1.11 


-T- - ; 


24 


1 0.12 


• 


25 


0.12 


• 
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Cytokine Induction in Tftwn* 1 ! Cells 


Ninnhcr 


Lowest Effective Concentration (fiM) 


Tn tff rf ftrnn 




26 


0.12 




27 

Mat 


0.12 




28 


10 


— 


OQ 






30 


3.33 





i 31 

Ji 


* 


... . _ . - 








M 


* 






* 






• 




iVS 

JO 






37 






351 

JO 


10 
ill 






I 11 — 
1.11 




Aft 
•HI 


A 1*> 
U«14 




Hi 


111 
1.11 


333 


44 


ft 37 




43 


ft 37 

I UJ/ 






i ft 37 




4£ 


0 01 


1 33 


47 


o 12" 


• 




0.12 




49 


0.04 




50 


3.33 




51 


0.37 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


Exsmple 


Lowest Effective Concentration (pM) 


Number 


Interferon 


Tumor Necrosis Factor 


55 




♦ 


56 


1.11 


10 


57 


* 


30 


JO 


3.33 


_ 




1 11 


. 


ov 


1 11 


, 


Ol 


3.33" 




0£ 


* 


3.33 


<* 


* 









— : 




1 11 




DO 


* 




67 


1 * 





68 


1 TO 




69 


1 11 
1.11 




*7A 
7U 







•71 








1 11 
1*11 


j — ; 


/J 


1 11 


1 ! " 


*7A 


ft 37 


; : 


73 


#• 


* 




/O 


1.11 




77 


0.12 




78 


* 




79 


* 




80 


* 




81 


1.11 




82 







164 



WO 02/46189 PCT/US01/46581 



Cytokmo Induction in H^m^n Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


A UUiUl XKOCIOSIS JrflClwT 


83 


037 




84 


037 


. .. 


85 


037 




86 


i 037 




87 


1 11 




88 

WW 


! 0 37 


4A 

30 


89 

W^ 


037 

WW/ 


10 


90 

^w 




10 


91 


0.37 


10 


92 




333 


93 




1 A 

10 

■ / 


94 




333 


95 


1 11 




06 

3Pw 


ft 19 


10 


07 


1 11 
1.11 




QR 

i 'e 




♦ 




fl 9,7 




100 


* 




101 


0 ftd 

Wil/*T 


1 A 

10 


102 


037 




103 


i 


1ft 
1U 


104 


0.12 


10 


105 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


037 


no 


333 


* 


111 


333 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) . 


Tut^rfrrryn 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


333 


144 


0.01 


0.04 
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1. A compound of die formula (T): 




00 

10 wherein: Xls-CHRar. -CHRrettyl-, or-CSRr«D«nyl-; • 
Hj is selected ftom Hie group consisting ofi : :•' 
-alkcnyU 
-aiyUand 

15 -Rf-aiyU 

Ka is selected ftom Uxo group consisting ofi 
-hydrogen; 

-attyl; 
•dkenyU 

20 "«3* 

-heteroaiyi; 

-heterocyclyl; 
-alkyl-Y-alkyi; 
-alkyl-Y- alknnyl; 
25 ^dkyl-Y-aryl; and 

-alkyl or aBa^l substituted by om 

* ftom die group consisting ofi 
-OH; 
-halogen; 
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-CO-NCRa^ . 
-CO-Cmo alkyl; 
-CO-O-Ci-ioalkyU 
5 -N 3 ; 

-axyl; 

-heteroaxyU 

^eterouyclyl; 

-CO«ryI;and 
10 -CO-hoteroaiyl; 

B4 is alkyl or atonyl, which may be interrupted by one or mare 
-O-groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)o-r ; 
15 nis0to4;and 

each R present is independently selected fiom the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and triftaaromefbyl; 
or a phaxmaceutically acceptable salt thereof! 

• 

20 

2. A compound or salt of claim 1 wherein Ri is -alkyl-eryL 

3. A compound or salt of claim 1 wherein Ri is ^CHa^w-phenyL 

25 4. A compound or salt of claim 1 wherein Ri is ^C^wr^stituted phenyl 

5, A compound or salt of claim 1 wherein X is -CH(aHyl)(alkyI)- wherein the alkyl 
groups can be the same or different. 

30 6, A compound or salt of claim 1 wherein X is -CHirCHr- 



7. A compound or salt of claim 1 whcroin X is -CH(C2Hs)(CH^-. 
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8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. A compound or salt of claim 1 whwoinKa is-elkytO-dkyl 

11. A compound of the fomuila (U) 




10 



wherein X is-CHR3-» OSRraDcyi-, or«<3aR3-aI]cexiyl-; 
Kto is selected from the group consisting of: 
-H; 

15 -attyi; 

-aDcsnyl; and 
-axyl; 

Rj is selected from the group consisting o£ 
-hydrogen; 

* 20 -attyU 

-atony!; 

-axyl; 

-fceteroaryl; 

25 -dkyl-Y-alkyl; 

^Ikyl-Y-aBoenyl; 
-alkyl-Y-aryl; and 
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-eUcyl or alkenyl substituted by one or more substtaents selected 
from the group consisting ofi 

-oh* 
-halogen; 

5 -N^fc 

-CO-Cmo attyl; 

-CO-O-Ci-toalkyl; 

-N 3 ; 

10 -axyl; 

-heteroaxyl; 
-heterocyclyl; 
-CO-aryl; and 
-CXJ-heteroaiyi; 

15" nis0to4; 

eachYisindependenfly-0-or-5(0)oa-; 
cachKais independently H or CMoaDcyl; and 

each R present is independently selected fxoui the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhxoromethyl; 
20 or a phannaceutically acceptable salt thereof 

12. A compound of claim 11 wherein Rio is aryL 

13. A compounder salt of claim 11 whereinRio is -^CH^Jw-phenyl. 

25 

14. AcompoundorsaltofclaimU whe 

15. A compound or salt of claim 11 whcicinXia-CH(aIkylXaD£yI>-. wherein the 
alkyl groups can be the same ox different 

30 

16. A compound or salt of ckim 11 wheiemXifl-CHj-CHz-. 
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17. • A compound or salt of claim 11 wherein X is -^CjHsXCH!)-. 

18. A compound or salt of claim 11 wheietnRaiaH. 
5 19. A compound or salt of claim 11 wherein Ra is 

20. A compound or salt of claim 11 wherein Ba is alkyl-O-alkyL 

21. A compound of the formula (HI) 




10. 

wherein: Xis-CHRr, -CBRr*B&-, ar-CSRr^a^ 
Rtifl selected ftmn me group conaistmg of: 

-aryU 

15 -alkenyl; and 

-Rr-aryfc 

Ba is selected fitom fl» group consisting oft ■' 
-hydrogen; 
-alkyl; 

20 -alkenyl; 

-aryh 

-heteroaryl; 
-heterocyclyl; 
-elkyl-Y-alkyl; 
25 .-atttf-Y-ttyU 

- alkyl-Y- aBcenyU and 
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-alkyi or aDcenyl substituted by one or more substhuents selected 
front fiie group consisting of: 

-OH; 

-halogen; 

5 -N(Ra)j; 

-CO-Cwo alkyi; 
-CO-O-Cuoalkyl; 

-Ni; 

10 -oyi; 

-hetoroaiyi; 
-heterocyclyl; 
■CO-aryl; and 
-CO-hetexoaiyl; 

15 I^isalkyioralkcnyltWhidimaybo intc u or more 

-O- groups; 

each Ba is independently H or Cu 0 alkyl; 
eachYisindependenfly-O-or-S(0>w-; 
nis0to4;and 

20 ' each R present is independently selected from fhfi group consisting of Cmo 

alkyl, Ci-io aHcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 

22. A compound or salt of claim 21 wherein Ri is -<GHz)tw-substituted phenyl 

25 

23. A compound or salt of claim 21 wherein Ri is H or aflcyL 

24. A compound or salt of claim 21 wherein R2 is -alkyl-O-alkyL 
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25. A compound of mo formula (TV): 




wfcerem: X is -CHR3-, -CHRj-aliyl-, or-CHRj-aHoniyl-; 



-H; 

-alkenyljand 

10. J -eiyl; * • 

Sa is selected from tho group consisting ofi 
-hydrogen; 

■aftyl; 
-alkenyi; 

15 nqft 

-neteromyl; 

-heterocyclyl; 

-alkyl-Y-dkyU 

-alkyl-Y-eryl; 
20 -alkyl-Y- alkenyl; and 

-aflcyl or aDcenyl substituted by one or more substitnents selected 

from fhc gtoup consisting ofi 
-OH; 
-halogen; 

25 -NCR3)i; 

-CO-NOkh; 
-CO-Ci-io aUcyl; 
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-CO-O-Cmo alkyl; ' * 

-N 3 ; 

-axyU 

-heteroaiyl; 

S -heterocyclyl; 

-CO-aryl; and 
-COheteroaryl; 
each Rj is independently H or Cuo alkyl; 
each Y is independently -O- or- S(0)o*-; 
.10 nis0to4;and 

each R present is independently selected fami the group consisting of Cmo . 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoramethyl; 
or a pharmaceutical^ acceptable salt (hereof. 

.■• 

IS : 26. A phannaceutical composition c^^ 

oompound or salt of claim 1 and a phamiaceutically acceptable carrier, 

• 

27. A pharmaceutical composition, compi ismg a therapeutically effective amount of a 
compound or salt of claim 11 and aphannaceutxcaSy acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
Pompound or salt of claim 21 and a phsrmaceutically acceptable carrier. 

29. £l method of inducing cytokine biosy nthes is in a n animal ci an po sing ad im ms ter i ng 
25 a therapeutically effective amountof a compound or salt of claim 1 to the annnaL 

30. The method of claim 29 wherein the cytokine is IFN-cl 

31* A meth od of inducing cytokine hfQflyiifltggfa fa «i gnftnni ^qmip^iajjttg administering 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animaL 

32. The method of claim 31 wherein the cytokine is IFN-cl 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutic ally effective amount of a compound or salt of claim 1 to the ammaL 

5 34. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to toe ammaL " 

35. A method of treating a viral disease in an animal camprisiiig adnrims tgring a 
therapeutically effective amount of a compoundorsaltof claim 11 tofheanimaL 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amountraf a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an animal comprising administering 
IS a theraputically effective amount of a compound or salt of claim 21 to the ammaL 

38. The method of claim 3 7 wherein fee cytokine is IFN-a. 

39. A method of treating a viral disease in an animal comprising administering a 
20 therapeutically effective amou^ 

40. A method of treating a neoplastic disease man animal c omprisin g administering a 
therapeutically effective amount of a compound or salt of claim 2 1 to the ammaL 

25 41. A compound of fee formula (V): 
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wherein X is -CHR3-, -CHRj-aUcjd-, or -CHR3-aIkonyi-; 
. Ri is selected from fee group consisting of: 

-aflcenyl; 

5 -Rr-exyi; and 

-(CHEOwb-GbC-Rio; 
Rx i° selected from the group consisting o£ 
-hydrogen; 

-alkyl; 

10 -eJkexqri; 

-llfltBBOflXylj 

-hctorocyclyl; 
wilky^Y-alkyl; 
15 -alkyl-Y-aUcenyl; 

-alkyl-Y^ryl; and 

-alkyl or aflcenyl substituted by on© or more substituexxts selected 
from lbs group consisting ofi 
-OH; 

20 -halogen; 

-CON(Ra)»; 

» 

-CO-Cno alkyl; 
-CO-O-Ci-io alkyl; 

-B3* 

-hetcroaiyl; 

-hetexocydyl; 

-CO-aiyl; and 
30 -COheteroaryl; 

R4 is alkyl or alkenyl, which, may be interrupted by one or more 
— O— groups; 
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each Ba is independently H or C m 0 alkyU 

Rio is selected fromfte group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)(«-; 

nis0to4;and 

""wo 



aDcyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



42. A compound of the fonnula (VI): 



10 




N 

II V* 

X-O-Ri 



(VI) 



wherein X is -CHR3-, -CBRs+Jfyl-, or-CHIVs-alkonyl-; 
Hi is selected from tfao group consisting o£ 

15 -siyU 

-aDccnyU 
-EU-aryU and 

Rj is selected from the group consisting o£ 
20 -hydrogen; 

-slkyi; 
•alkenyl; 

•heteroaiyU 
25 ■hcterocyctyl; 

-elkyl-Y-alkyU 
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^Ikyl-Y-alkBnyi; 
-alkyl-Y-aryl; and 

-alkyl or aDcenyi substituted by one or more substxtoents selected 
from fiie group consisting ofi 

-OH; 

-halogen; 

-NCRafc 

-CO-NCR^ 

-CO-Cuoalkyi; 

-CO-O-Cuo aifeyU 

-N 3 ; 

-heteroaiylj 
-heterocyclyl; 
<XHxyl; and 
-COicteroaiyi; 

B4 is alkyl or aDcenyi, which may be interrupted by one or mote 
-O— groups; 

each Ra is independently H or Cmo allcyl; 

Rio is selected ftom the group consisting of H, alkyl, alkenyl and aiyl; 
each Y is independently -O- or -S(0>«s 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-iq aDcoxy, hydroxy, halogen and txiflnoramethyi; 
or a pharmaceutical^ acceptable salt thereof, 
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43. A compound of the formula (VII): 

O 




5 wherein: Xfe-<HR3-.-CHR^^ 

Ri is selected from the group consisting of: 

-axyl; 
-alkenyl; 
-Rr-aryl; and 

10 . ^CHa)wo-<^rRio; • . . 

Ri is aBcyi or alkenyl, which may be interrupted by one or more 

r ■ 

-O- groups; 

each B3 is indepeoden^r H or C t .10 aDs^l; 

R tl is solected fiom foe group consisting of H, aDcyl, alkenyl and sryU 

15 nia0to4;and 

eachRpresent is hriependenfly selected ftomfte group conosfing of C M o 
alkyl, Ci-m aEccxy, hydroxy, halogen and trifluorometfayl; 
or a phatmaceutically acceptable salt feereo£ 

20 44. A compound of the formula (VHP: 




(vm) 
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wherein: X is -CHR3-, -CHR3-aIkyK Qr-CHRa-aDcB^yt; 
Hi is selected from the group consisting o£ 

5 ' -alkenyl; 

-Rr-aiyl;and 

R2 is selected from the group consisting o£ 
-hydrogenj 
10 ndkyl; 

-alkenyl; 
-nyl; 

-heteroaiyl; 
• -hetnrocyclyl: 
15 • ' -alkyl-Y-alkyl; 

-alkyl-Y- alkenyl 
-alkyl-Y-aiyi; and 

- aDcyl or alkenyl substituted by one or more subststnents selected 
from the group consistnig o£ 
20 OH; 

-halogen; 

-CO-NCRaJs 
-CO-Cmo aEcyi; 
25 -CO-O-Cwoalkyl; 

-aryi; 

-heteroaiyl; 
-hcterocyclyl; 

30 -CO-aiyl; and 

-CO-heteroaryl; 
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1U is alkyl or alkenyl, which may b o interrupted by on© or more 
-O- groups; 

each Bab independent N 
R l0 is selected from the group consisting of H, alkyl, alkenyl and aryl; 
5 each Y is independently -O- or -S(0)o-r ; 

nis0to4; . 

each R present is independently selected from the group consisting of Cwo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluorometbyl; and 
Ry is tot-butyl or benzyl; 
10 or a phaimacentically acceptable salt feereo£ 

45. A compound of flic formula (EX) 




•O-Ri 

15 (K) 

wherein: X is -CHRj- , -CHRj-alkyl-, or -CHRs-aQoecyl-; 
Ri is selected from fhe group consisting o£ 

-aryl; 

20 -alkenyl; 

-R«-«ryl; and 
KCHOwo-OCEI; 
Ba is selected from the group c ons isti ng ofi 
-hydrogen; 

25 -aikyi; 

-alkenyl; 
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-hetexoaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkrayl substitntedby one or more substituents selected 
firom the gnoop c oosisti^^ oft 
-OH; 

-CO-Cmo alkyl; 
-CO-O-Cno alkyl; 
-N 3 ; 

-xyV •• " " 

-hctaroaryl; 

-heterocyelyl; 

-CO-aryl; and 

-CO-hcteroaxyl; 

R4 is alkyl or alkenyl, which may be iul e i i up te d by one or more 
-O- groups; 

each B3 is independent H or Cmo sttyU * 
each Y is independently -O- or -S(OVr; 
nis0to4;and 

each R present is independenfly selected from the group consisting of Cmo 
alkyl, Cmo alkaxy, hydroxy, halogen and triflnoromethyl; 
or a phannaceidicaOy acceptable salt theteo£ 
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